
FEDERATION 

PROCEEDINGS 


* 


VOLUME 6 


BALTIMORE, MD 
1947 




CONTENTS 


No 1, Part I, March 1947 

Program of Thirty-First Annual Meeting, Chicago, Illinois, May 1947 1 

Part II 

Abstracts of Papers in Physiology 67 

Abstracts of Papers m Biochemistry 233 

Abstracts of Papers in Pharmacology 304 

\ Abstracts of Papers in Pathology 3,59 

Abstracts of Papers m Nutrition 401 

Abstracts of Papers m Immunology 494 

No 2, June 1947 

Abstracts Omitted from Preceding Issue 435 

Abstracts, Corrections of Errors m 435 

Notes on Chicago Meeting 436 

Symposium on Functional Organization of the Cerebral Cortex 

Patterns of Sensory 7 Representation in the Cerebral Cortex 437 

The Motor Areas 441 

Modes of Functional Organization of the Cerebral Cortex 44S 

Further Studies of the Sensory and Motor Cerebral Cortex of Man 452 

Joint Session of the Federation 

The Conditions Associated n ith the Secretion of the Adrenal Cortex 461 

The Present Status of Pteroy lglutamic Acid and of Other Hematopoietic Agents 471 

Bacterial Toxins 470 

Joint Session of Society for Experimental Pathology and Association of Immunologists 

Presidential Address Science, Freedom and Peace 4S4 


No 3, September 1947 

Symposium on Chemistry and Metabolism of Nucleic Acids and Their Constitutents 


Introduction 4S7 

Enzymatic Degradation of Ribosenucleic and Desoxynbosenucleic Acids with an Addendum 
on the Effect of Nucleates on the Heat Stability of Proteins 4SS 

Hy droll sis of Ribonucleic and Desoxy ribonucleic Acids with Phosphoesterase from Calf In- 
testinal Mucosa 500 

Investigations on the Biosy nthesis of Pi nmidme Nucleosides m Neurospora 506 

The Assay of Ribonucleic Acids for Py nmidine Ribonucleosides and Ribonucleotides 510 

Purine and Py nmidine Antagonism in the Py nmidme Deficient Neurospora Mutant, No 129S 514 

Studies on the Metabolism of Adenine 517 

Report of the Committee on Teaching Problems in Pliy siologx Perspectives in Phy siological Educa- 
tion 

I Introduction 522 

II The Place of Phy siology in the Biological Sciences 523 

III The Interdependence of Physiology and Medicine 525 

It Education for the Broad Aspects of Physiology 530 

I The Task of the American Physiological Society 534 

No 4, December 1947 

Tlurti Second Annual Meeting Atlantic Cit\ , 194S 539 

Executive Committee 1947-1943 540 

Former Executne Committees 540 

Fedenlion By-Lans 543 

Placement Sen ice 544 

The American Physiological Societi 544 

111 



IV 


FEDERATION PROCEEDINGS 


\mcncan Society of Biological Chemists 54S 

American Society for Pharmacology and Experimental Therapeutics 553 

The American Society for Experimental Pathology 556 

American Institute of Nutrition 559 

The American Association of Immunologists * 561 

Membership List of All Societies 564 

Summary of Membership 643 

Deceased Members, 1947 643 

Index 645 


FEDERATION OF AMERICAN SOCIETIES 
FOR EXPERIMENTAL BIOLOGY 

Program 1947 

Chicago, May 18, 19, 80, 81, 83 


GENERAL INFORMATION 

In spite of rising costs and the uncertainties of 
the post war period the Local Federation Commit- 
tee has succeeded in obtaining sufficient hotel ac- 
commodations in Chicago to hold the meeting as 
planned Since the procurement of hotel rooms was 
the greatest bottleneck, the contention dates, the 
banquets and dinners, and even the comfort and 
convenience of the % lsiting scientists have, in mam 
instances, been subjugated to the need for more 
hotel rooms Thus, Sunday registration and occu- 
pancy of hotel rooms has been stipulated by the 
hotel managements The dinners, luncheons, and 
banquets have been used as bartering agents to 
obtain a greater allotment of rooms from the respec- 
tive hotels This has resulted in lack of centraliza- 
tion of the dinners and in some instances an actual 
increase in the cost of the indn idual functions lias 
occurred The Local Committee thus regrets that 
this wall probably be the most expensive meeting 
which the members have attended 

The meeting days are Sunday May IS, 19, 20, 21 , 
and 22 (Thursday) The official hotels are the Ste- 
v ens and the Congress Sunday afternoon and eve- 
ning will be devoted to registration, Council and 
Executive Committee meetings of the various 
societies 

Holds 

As prei lously announced, the Hotel Committee 
completed its duties on April 15 , the follow mg re 
minders are m order (1) Anv late changes in hotel 
rooms such as cancellations or changes in time of 
occupancy must be taken up directlv with the hotel 
involved (2) Bring your confirmation of hotel 
reservation so that your occupancy of the hotel 
room can be expedited 

Registration 

Members who liave registered in advance by mail 
may claim their badges at the registration counter 
The official registration counter is located on the 
mezzanine floor of the Hotel Steiens, and is open 
from 1 to 9 p m on Sunday , Mav 18, and S 30 a m 
to 4 30 p m thereafter except Thursday w hen the 
hours are S 30 a m to 2 p m The registration fee is 
83 00 Admittance to scientific sessions will be 
Stnetlv limited to those who are wearing official 
registration badges Programs, preprints, and 
tickets to smokers and special functions will be on 


sale at the registration counter An information 
center will also be available at the registration 
desk Members of any of the constituent societies, 
physicians, graduate students or workers in bio- 
logical laboratories may register and participate 
in the scientific sessions 

Informal Smoher 

The Federation Smoker will be held m the Ball- 
room of the Stevens Hotel on Wednesday’ ev emng, 
May 21 , S p m to 1 am Refreshments will be 
served Admission to the Smoker will be by indi- 
vidual tickets (price $1 00 pins tax) which wall be 
available for all registrants at the Registration 
Desk up to Wednesday’ afternoon Any remaining 
tickets will be on sale at the door on Wednesday 
evening 

Local Committee 

The University of Illinois is acting as the host 
institution to the Federation The Local Federa 
tion Committee has made all arrangements for the 
convention, and functions with the following offi- 
cers and subcommittee chairmen 

G E Wakerlm (Illinois), chairman, C C Pfeif- 
fer (Illinois), secretary treasurer, C I Reed (Illi- 
nois) Registration, E A Evans, Jr (Chicago), 
Program and Scientific Meetings, R W Gerard 
(Chicago), Public Information, L 1ST Katz (Mi- 
chael Reese), Entertainment, R C Ingraham 
(Illinois), Projection Service, H C Wiggers (Illi- 
nois), Static Demonstrations, W Ian Winkle, Jr 
(Amor Med \ssoc ), Motion Picture Exhibits, 
J Sendroy (Loyola), Communication Service, Mrs 
C I Reed, Women’s Reception 

Other members of the Local Committee are II 
H Beard, G A Bennett, Olaf Bergeim, T E 
Boyd,W J R Camp, P R Cannon, I Davidsohn, 
C V Dragstedt, C J Farmer, E M K Gelling, 
I S Gray , C G Hartman, A C Ivy , K IC Jones, 
L X Katz, A B LucLhardt, V) S McCulloch, 
Rafael Mendez L B Nice, Thelma Porter, W C 
Rose,J P Simonds, Samuel Soskm,W R Tweedv 
W H Welker 

Sialic Demonstrations 

Static demonstrations will be held at the Uni- 
versity of Hlinois College of Medicine, 1853 Best 
Polk Street (approximately 24 miles due w est of the 
Stevens Hotel) on Tuesday afternoon (2 to 6 p m ) 
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and ev ewng (7 to 10 p m ) For convenience, use 
the entrance at 1S53 West Polk Street The follow- 
ing suggestion is given as the preferable mode of 
transportation to the University Tn\i (10 min- 
utes) — rates circa SO 70 for the first passenger plus 
five cents for each additional rider For further de- 
tails regarding elevated trains, buses, streetcars, 
and automobile routes, information can be obtained 
at the Information Desk 

Women’s Reception, U mversily of Illinois 

A conducted tour of the Research and Educa- 
tional and affiliated Hospitals and the professional 
colleges of the Univeisilv of Illinois is planned by 
the Women’s Reception Committee for visiting 
wives and their friends Tours are scheduled from 
2 00 to 3 15 p m on Tuesday afternoon, May 20, 
and an informal tea and reception w ill also be held 
from 3 30 to 5 00 p m on Tuesday at the Chicago 
IUim Union Building 


Other Inshlu ions 

Members of the Federation in the Chicago area 
cordially invite their colleagues to visit with them 
and the institutions with which they are associated 
while attending the meetings 

Placement Service The Executive Officer of the 
Federation Placement Service, Dr How'ard B 
Lewis, will be available for consultation at the Fed- 
eration Headquarters on Sunday , May 18 Appoint- 
ments may be made through the secretary on duty 
there All applicants for positions are requested to 
prepare a typed statement including age, marital 
status, educational, academic and research back- 
grounds, references and publications, and to send 
a copy of this in advance of the meetings to Dr 
Lewis at the Medical School, University of Michi- 
gan, Ann Arbor, Mich Another copy should be 
brought by the applicant to the interview' 
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JOINT SESSION OF THE FEDERATION 
Monday 1 J)B p m 

Grand Ballroom, Stfvens Hotel 


A Baird Hastings, Presiding 

1 Vincent du Vigneaud, Cornell Lnnersity 
Sj n the tic Penicillin 

2 C N H Long, Yale Unnermly 

The conditions associated with secretion of the 
adrenal cortex 

3 A D Welch, Western Rcscne Unnerstly 
Present status of pteroj lglutannc acid and 

other hematopoietic agents 
4AM Pappenheimer, Jr , N Y University 
Bacteri il Toxins 

MOTION PICTURES 
Monday, 7 00-11 00 p m 
Upper Tomer Room, Stevens Hotel 
Thursday, 1 00-6 00 p m 
Room 14, Palmer House 

1 Abraham Goldin ( introduced by Stephen 

Ivrop), Medical Dmsion, Edgeivood Arsenal, 
Maryland 

On the neurological effect of some chlorinated 
tertian, amines 

2 R P Walton, O J Brodie (by mutation) and 

M Belkin (by invitation), Medical College of 
the State of South Carolina, Charleston, South 
Carolina 

Effect of drugs on the heart in situ (24 
minutes) 

3 J R Poppen, Capt (MC), USN, and E S 

Mendelson ( introduced by D W Bronh), 
Naval Air Experimental Station, Plata 
delphia IS, Pa 

Studies of seat ejection for emergcncj escape 
from aircraft 

4 Otis M Cope and Benjamin Jablons (by nwi 

tation), New York Medical College, Flower 
and Fifth Aienue Hospitals 
Neutralization bj tubulin (renal antipressor 
substance) of vasoconstrictor action of epi 
nephrin on frog (10 minutes) 

5 B Etsten (by invitation) , W A Hunwich (by 

invitation) and H E HimMich, Albany 
Medical College and Medical Division, Edgc- 
i rood Arsenal, Maryland 
Pentothnl anesthesia Pbj biologic basis 
0 Paul A Nicoll and Richard L Webb (by invita- 
tion), Indiana University School of Medicine, 
Bloomington, Ind 


\ asomotion in peripheral blood vessels (15 
minutes) 

7 Austin H Riesen (by mutation) and George 
Clark, Yerkes Lab of Primate Biology and 
I ale Lmversily 

Chimpanzees reared in darkness (20 minutes) 
S Ernst Simonson, Josef Brozek (by mutation) 
and Ancel Kejs Lab of Physiological Hi - 
gicne, Unit of Minnesota, Minneapolis 
Visual Fatigue (10 minutes) 

9 A A Ward, Jr (by imitation), W S McCul- 
loch and H W Magoun, Dept of Psychiatry, 
Umv of Illinois College of Medicine, and 
Depl of Anatomy, A orthucslern Unu Medi 
cal School 

Tremor at rest in the monkej (10 minutes) 

10 Hiram E Essex and A Grana (by mutation), 

Mayo Clime, Rochester, Minn 
Transient leueopenia produced bj an intrave- 
nous injection of a number of substances 

11 Martin B Mncht (introduced by H S Belding), 

The Quartermaster Corps, Climatic Research 
Lab , Lawrence, Mass , and Dept of Physi- 
ology, Johns Hopkins Innersity, School of 
Medicine, Baltimore, Md 
■Vutonomous spinal responses to thermal 
stimuli A studj of spinal man (IS minutes) 

12 A C Corcoran, Don Carlos Hmes (by muta- 

tion) and Irvine H Page, Research Lab , 
Eli Lilly Co , Indianapolis Ind 
Kidney function in health (40 minutes) 

STATIC DEMONSTRATIONS 
Tuesday, 2 00-6 00 p m and 7 00-10 00 p m 
University of Illinois College of Medicine 

1 FredF Anderson (by invitation) and Bradford 

N Craver, Ciba Pharmaceutical Products, 
Inc 

A compact coronarj perfusion apparatus 

2 H C Bazett, Imicrsityof Pcnnsyliania Mcdi 

cal School 

A circulation schema to illustrate control of 
capdlan pressure 

3 Howard H Beard, Samuel Libert (by inula 

lion ) and B Haipenn (by invitation), De 
partment of Biochemistry ( hicago Medical 
School, Chicago 

Correlation of i biological test with clinical 
diagnosis m human malignancj 

4 H R Catchpole, Department of Pathology, 

l micrsUy of Illinois College of Medicine, 
Chicago 

Apparatus for cell fractionation bj differential 
centrifugulization 


3 



4 


FEDERATION' PROCEEDINGS 


5 Frederick E Eroen and Alfred H Lawton (by 

mutation), Department of Physiology and 
Phai macology, Vnnersuy of 1 rkansas 
The effect of prostigmine methy Isulphate oP 
the peh ic sy mphy sis of the guinea pig 
G A\ alter Flagg ( introduced by Laurence Irving), 
Swarthmore College 

Determination of gases in 0 7 to 0 14 nun 3 
of gas 

7 Sarah C Flemister ( tnhoduced by Laurence 
Irving), Suarlhmore College 
Estimation of CO, and O in a 12 mm 3 blood 
sample 

S Isidore Gersh ( introduced by Carl C Pfeiffer), 
Department of Pathology , bnneisiiy of Illi- 
nois College of Medicine, Chicago 
Freezing drying apparatus for the preparation 
of tissues for histochenncal procedures 
9 W Knowlton Hall (by invitation), V P Sjden' 
stneker, Lester L Bowles [by imuaiwn), 
Lane Allen (by invitation) , J L Berg (by 
invitation), and E R Pund (by invitation), 
Departments of Biochcmistiy, Medicine, Mi - 
croanalomy. Anatomy and Pathology, Uni - 
icisity of Georgia School cf Medicine, Axu 
yusla, Ga 

Ocular changes resulting fiom nutritional defi- 
cieneies in the rat 

10 Allan Hemingway and E B Brown (by mm la' 
taiion), Department of Physiology, Umvei' 
sily of Minnesota Medical School, Mm' 
neapohs 

The recording oximeter 

Laurence Irving, P F Scholander (by invila - 
iion) and Otto Hebei (by invitation) , Swat th' 
moic College 

Apparatus for complete recording of respiratory 
exchange of man 

12 Benjamin Jablons (inboduccd by Otis M 

Cope), Goldwatei Memorial Hospital and 
\ civ 1 orh Medical College, Flower and Fifth 
h enue Hospital, \ew Yah City 
\ngiopathie effect of renal insufficiency 

13 W G Kubicek, and F J Kottke (tnhoduced 

6i/M B \isscher), Department of Physiology 
l nucisityof Minnesota, Minneapolis 
\ shielded silver electrode with mercury leads 
designed for prolonged stimulation experi- 
ments 

14 Horace O Parrack, Miles A McLennan, and 

Edward G Correll ( introduced by H M 
Sweeney), Aero Medical Laborutonj, Air 
Material Command, Wright Field, Dayton, 
Ohio 


The anahsis of high fiequency sound fields 

15 W T Porter and F H Pratt, Doici and 

II cllestey Hills, Massachusetts 
A convertible kymograph with synchronous 
motor, and a timing pendulum for universal 
driving current 

16 B P Reed (by invitation ) and C I Reed, Dc 

partment of Physiology, University of Ilh 
nois College of Medicine, Chicago 
Methods of adaptation of x-ray diffraction to 
the study of bone and dental structures 

17 C I Reed and B P Reed (by mutation), Dc 

partment of Physiology, Unnersityof Illinois 
College of Medicine, Chicago 
Demonstration of the use of the electron nucio- 
scopc and diffraction unit in i study of 
cellular metabolism 

18 C I Reed, Frank Folk (by invitation) and 

Norman R Joseph (by invitation), Dcpail 
went of Physiology, bimcrsily of Illinois 
College of Medicine, Chicago 
The intracorporeal determination of pH with 
a needle electrode 

19 Bodil Schmidt-Nielsen (introduced by Lau- 

rence Irving), Swarlhmoie College 
Accurate analysis of 0 4 to 0 1 mm 3 of gas 

20 Knut Schmidt-Nielsen (introduced by Lau- 

rence Irving), Suarthmoic College 
Use of 1 ml syringe burette for titrations in 
the field 

21 P F Scholander (tnhoduced by Laurence 

Irving), Swarthmore College 
Accurate analysis of lespiratoiy gases in 0 5 
cc samples 

24 Albert Sobel, Chemistry Laboialoiy, Jewish 
Hospital of Biooklyn 

The estimation of vitamin A with activated 
gly'cerol dichlorliydrin 

23 Albert Sobel, Albert Hirschman (by mutation) 

and Lottie Besman (by invitation), Chemis - 
try Laboialoiy, Jewish Hospital of Biooklyn 
Improved aeration tube for the determination 
of ultranucroquantities of urea, Kjeldahl 
and ammo acid nitrogen 

24 R P Walton, Department of Pharmacology, 

Medical College of South Carolina, ChailcMon 
4 novel ky mograph dm e 

25 A A Ward, Jr, W S McCulloch, Illinois 

Neuropsychialnc Institute, Umicisity of 
Illinois College of Medicine, Chicago, and 
H W Magoun, Department of Anatomy, 
A orlhwestei n University Medical School, 
Chicago 

Monkey with tremor at rest 
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THE AMERICAN PHYSIOLOGICAL SOCIETY 

Fifty-Sixth Annual Meeting 


PHYSIOLOGY A 

Monday, 9 00 am 
Pine Room, Congress Hotel 


Biophysics 

1 Charles R Noback (by imitation), John W 

Remington and W F Hamilton, Lonq Island 
College of Medicine and the University of 
Georgia School of Medicine 
Volume pressure relationships m the human 
aorta 

2 J R Pappenheimer, Harvard Medical School 
On the distensibility of the arteries 

3 H Lamport, Yale University School of Medi- 

cine 

Arteriolar elasticity implications of the 
validity of Poiseuille’s law in perfusion ruth 
Ringer’s solution 

4 H G Kobrak (introduced by Lester R Drag 

stedt), University of Chicaqo 
The round window membrane of the cochlea 

5 Daniel A Brody (by invitation) and J P 

Quigley, University of Tennessee 
Some physical factors in receptive relaxation 

6 Gordon Marsh and Harold W Beams (by 

invitation), State University of Iowa 
Electrical control of growth polarity in re- 
generating Dugesia tigrina 

7 Warren S Rehm, University of Louisulle 

School of Medicine 

The effect of applied current on the potential 
of the resting stomach 

8 Lowell E Hokin (by invitation) and Warren 

S Rehm, University of Louisville School of 
Medicine 

Relationship between gastric potential and 
secretion when dilute saline is placed m 
contact w ith mucosa 

9 Peter Kellaway (bymvitation) and H E Hoff, 

McGill University, Montreal 
Inhibition m the auditory nen e 

10 H K Harthne, Lorus J Milne (by mutation) 

and I H Wagman, Johnson Research 
Foundation, University of Pennsylvania and 
Jefferson Medical College 
Fluctuation of response of single visual sense 
cells 

11 M H Halpenn (by invitation), J I Niven 

(by invitation) F J W Roughton (by nwita 
lion) andR A McFarland, Boston University 
School of Medicine, Eiam Memorial, Massa- 
chusetts Memorial Hospitals and Hartard 
University School of Business Administration 
Variations in "visual thresholds during carbon 
monoxide and hypoxic anoxia 


12 Charles Haig and Samuel L Saltzman (by 

invitation), New York Medical College 
Retinal sensitivity contours m retinitis pig- 
mentosa I Sensitivity to white light 

13 Charlotte M Sullivan (by invitation) and 

Kenneth C Fisher, Unuerstii/ of Toronto 
Temperature selection and the effects of light 
and temperature on movements in fish 

14 Leon H Schneyer ( introduced by A M 

Shanes), Marine Biological Laboratory and 
New Yorl University College of Dentistry 
A temperature potassium antagonism observed 
m luminous bacteria 

PHYSIOLOGI B 
Monday, 9 00 a m 

Grand Ballroom, Stevens Hotfl 
Hypertension 

1 Eleanore Tripp (by mutation) and Eric Ogden, 

University of Texas School of Medicine 
Pressor substances in dog plasnn incubated 
with renin 

2 Maurice M Rapport (by imitation), Arda 

Alden Green (by mutation ) and Irvine H 
Page, Cleveland Clinic Foundation 
Purification of the substance which is respon- 
sible for the vasoconstrictor activity of 
serum 

3 R E Shipley, O M Helmer (by mutation) 

and K G Kohlstaedt (by mutation), In- 
dianapolis City Hospital 
Presence in blood of a principle which elicits a 
sustained pressor response in nephrectomized 
animals 

4 O M Helmer (by invitation), R E Shipley 

and K G Kohlstaedt (by mutation), In- 
dianapolis City Hospital 
Nature of a principle m blood which elicits a 
sustained pressor response in nephrectom 
ized animals 

5 Dean A Collms, t mversitij of Illinois and 

Temple University 

Preliminary studies of the ass.iv of hvpertcnsin 
( Vngiotomn) 

6 F J KotlkeandYf G Kubicek (introduced by 

M B Vissclier), University of Minnesota 
Medical School 

Renal Plasma flow and glomerular filtration in 
the dog in relation to arterial hypertension 
and renal damage 

7 J Leal Prado (by mutation), Paul Dontigny 

(by mutation), Eleanor Hav and Hans 
Selve, L micrsilc dc Montreal 
Further studies coneermngthe role of the diet 
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in the production of nephrosclerosis and hy- 
pertension by anterior pituitary preparations 

S G E Wakerhn, Wayne Donaldson (by invita- 
tion), Oliver Kamm (by invitation), H 
Mmatoya (by invitation), T Lefco (by in- 
itiation), and John Marshall (by invitation), 
Uniicrsity of Illinois College of Medicine, 
and Parke, Davis and Co Research Labora- 
tories 

Further studies on the treatment of experi- 
mental renal hypertension with renal extract 
fractions 

9 E A Ohler (by invitation) and G E Wakerhn, 

L nucrsity of Illinois College of Medicine 
Treatment of experimental renal hypertension 
with parednne hydrobromides 

ID A SuTtshm (by mioiahon), M Wilburne (by 
invitation) and S Rodbard, Michael Reese 
Hospital 

The action of dibenamme (Dibenzyl-Beta- 
Chloroethyl Amine) in experimental hyper- 
tension 

11 W G Moss (by invitation) and G E Waker- 

lin, Unncrsily of Illinois College of Medicine 
Role of the nervous system in early and late 
hypertension in the dog 

12 Edmund Jacobson, Laboratonj for Clinical 

Physiology, Chicago 

The influence of relaxation upon the blood 
pressure in “essential hypertension” 

13 L N Katz, M Wilburne (by invitation) and 

S Rodbard, Michael Reese Hospital 
The effect of hy pcrtension on the blood pres- 
sure responses to epinephrine and pento- 
bnrbit il 

II Ephraim Shorr, B W Zweifach, R F Furch- 
gott (by invitation ) and S Baez (by invita- 
tion), Cornell University Medical College and 
the \cw Yoik Hospital 

llcpato renal factors in circulatory homeo- 
stasis Nil Alterations in renal vaso ex- 
oitor mechanisms during experimental hyper- 
tension 

15 B \\ Zweifach, S Baez (by imitation) and 
Ephraim Shorr, Cornell Uniicrsity Medical 
College and the Sew 1 ork Hospital 
llepito rend f ictors in circulatory homeosta- 
sis \ 1 1 1 EfTccts of acute renal ischemia on 
the rend vaso ewitor mechanisms 

10 S Baez (by imitation), B W Zweifach and 

Tphraim Shorr, Cornell Unncrsily Vertical 
College and the \ civ ) or I Hospital 
llepito Renal factors in circulatory homco 
M i<us Ml \useuhr effects of acute rend 
n< elusion in dogs 


PHYSIOLOGY C 
Monday, 9 00 a in 

North Ballroom, Stevens Hotel 


Cerebral Cortex 

1 Virginia D Davenport (by invitation), Horace 

W Davenport, and Lowell A Woodbury (by 
invitation), University of Utah School of 
Medicine 

Cortical excitability in pyndoxine-deficient 
rats 

2 Ralph W Wager (introduced by Theodore G 

Bernthal), Medical College of the State of 
South Carolina 

On the role of glutamic acid m epilepsy 

3 Jane Hyde (by initiation), Sibyl Beckett (by 

mutation) and Ernst Gellhorn, University 
of Minnesota Medical Shcool 
Acetylcholine, cholinesterase, eserme and con- 
vulsions 

4 Low'el! A Woodbury and C A Swinyard (in- 

troduced by James E P Toman), University 
of Utah School of Medicine 
Energy' requirements for the electrical produc- 
tion of seizures 

5 Willem F Kremer (introduced by C L Gem- 

mill), University of Virginia Medical School 
Blood pressure changes in response to electrical 
and chemical stimulation of the cerebral 
cortex 

G M D Wheatley (by invitation) and W S 
McCulloch, University of Illinois College 
of Medicine 

Sundry changes in physiology of cerebral cortex 
following rapid injection of sodium cyanide 
7 H ’T Chang (by invitation), C N Woolsey, 
L W Jarcho (by invitation) and E Henne- 
man (by invitation), Johns Hopkins Uni- 
versity 

Representation of cutaneous tactile sensibility' 
in the cerebral cortex of the spider monkey 
S O Sugar, J D French and J Chusid (intro- 
duced by Warren S McCulloch), University 
of Illinois College of Medicine and Illinois 
N curopsychiatnc Institute 
Corticocortical connections of the superior 
surface of the temporal operculum in the 
macaque (niacaca mulatta) 

9 J D French, O Sugar and J Chusid (intro- 

duced by Warren S McCulloch), University 
of Illinois College of Medicine and the Illi- 
nois A curopsychiatnc Institute 
Cortical connections of parietal and frontal 
opercula in the monkey (macac i mulatta) 

10 J M R Delgado (by invitation), J F Fulton 

and R B Livingston (by invitation ), Vale 
l nucrsity School of Medicine 
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Stimulation of area 13 and sLm temperature 
changes following its ablation 

11 J F Fulton, R B Livingston (by invitation) 

and G D Davis (by invitation), Vale Lm- 
icrsiltj School of Medicine 
Ablation of area 13 in primates 

12 Wilbur K Smith, The University of Rochester 

School of Medicine Dentistry, 

The relation of cytoarchitecture to response 
elicited by electrical excitation of the cere- 
bral cortex 

13 Virginia L Otterback (by invitation) and W 

Horsley Gantt, Pavlouan Laboratory of the 
Phipps Psychiatric Clinic, Johns Hopkins 
University 

Latent period as an index of intensity of the 
conditional reflex 

14 William F Allen, University of Oregon Medical 

School 

Effect of three bilateral cerebral lesions on 
correct cutaneous conditioned differential 
responses of dog’s foreleg 

15 Reg B Bromiley ( introduced by Philip Bard), 

Johns Hopkins University 
Relation of areas of cortical ablation to the leg 
responding to a conditioned stimulus 

PHYSIOLOGY D 

Monday, 9 00 a m 
Parlors ABC, Congress Hotel 

Gastric Secretion 

1 Harry Shay, S A Komarov and Margot 

Gruenstein (by invitation), Temple Uni- 
versity School of Medicine 
Studies on the effects of vagotomy in rats 

2 Henry N Harkins and Stuart R Elliott, II 

(by invitation), Johns Hopkins University 
The influence of vagotomy on ulceration of the 
gastric rumen of rats follow ing pyloric liga- 
tion 

3 G A Hallenbeck, Charles F Code and R A 

Gregory (by invitation), Mayo Foundation 
The histamine content of gastric juice 

4 Lester R Dragstedt, E Bruce Tovee (by in 

vitahon), Edward R Woodward (by invita 
lion), and Paul V Harper (by invitation), 
University of Chicago 

The relative importance of nervous and hu- 
moral factors in gastric secretion 

5 Julius Wenger (by imitation) and Harry 

Greengard, Northwestern University Medi- 
cal School 

The pepsigogue effect of a pancreozy nun con- 
centrate 

G Frank E Visscher and Donald R Rayman (in- 
troduced by D J Ingle), The Upjohn Co 


Effect of enterogastrone on gastric secretion of 
py lone ligated rats 

7 Arne N Wick (by invitation), Frances Pauls 
(by invitation), Alice Jean Irish (by imita- 
tion) and Eaton M MacKay, Scnpps 
Me tabolic Clinic, La Jolla, Cahf 
Comparison of the anti ulcer aetmU of entero- 
gastrone and urinary anthelones 
S Jesse N Frederick (by imitation ) and Harry 
Greengard, Northwestern Unucrsity Medical 
School 

A method for determining the ulcer pre\ entn e 
factor in enterogastrone concentrates 

9 E A Risley (by imitation), IV B Raymond 

(by invitation) and R H Barnes, Medical 
Research Division, Sharp &, Dohmc, Inc 
The use of the Shay rat in studying anti ulcer 
substances (Biochem ) 

10 G M Cummins (by invitation), M I Gross- 

man, and A C Ivy, Northwestern Unucrsity 
Medical School 

The acid factor in the production of gastro 
intestinal ulcers in dogs 

11 T L Patterson, J Kaulbersz, D J Sandweiss 

and H C Saltzstem (by imitation), Wayne 
University College of Medicine and Harper 
Hospital 

Different periods of administration of entero- 
gastrone and urogastrone m double histamine 
experiments 

12 J Kaulbersz, T L Patterson, D J Sandweiss 

and H C Saltzstem (by mutation), IVaync 
University College of Medicine and Harper 
Hospital 

Unne extracts of hypophysectonuzed dogs ad- 
ministered in different periods of a double 
histamine experiment 

13 M I Grossman, R Villarreal (by mutation), 

G Westphal (by invitation) and A C Ivy, 
Northwestern University Medical School 
Acceleration of the rate of healing of surgically 
excised gastric mucosal defects by “entero- 
gastrone” administration 

14 S A Komarov, Herman Siplet (by mutation) 

and Harry Shay, Fcls Research Institute, 
Temple University School of Medicine 
Gastric mucin Anew quantitatn c method for 
its determination Secretion of mucin under 
vanous conditions 

15 B P Sonnenblick (by invitation), Herbert A 

Sober (by invitation) and Franklin Hol- 
lander, The Mount Sinai Hospital, New 
York City 

Influence of repeated eugenol stimulation on 
the gastric mucosa as studied in mucus 
smears (Biochem ) 

16 Herbert A Sober (by imitation), B P Son- 

nenblick (by mutation) and Franklin Hoi- 
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lander, The Mount Sinai Hospital, New 
I orL City 

Response of the Heidcnh un pouch to repeated 
application of eugenol (Bioehem ) 

PHYSIOLOGY E 
Monday, 9 00 a m 
Room 12, Stevens Hotll 


Teaching and Research Methods 

1 TV A Selle, University of Texas Medical 

Branch 

Returns of questionnaue concerning biophys- 
ics sent to deans and physiologists of Ameri- 
can Medical Schools 

2 Frederic T Jung and Lillian E Cisler (by in- 

vitation), Northwestern University Medical 
School 

The relation of v measurement of enthusinsm- 
staleness to mensutementsof physical -fitness, 
for medical students under the uxelerated 
progr un 

3 Frank R Blood (by invitation) and Fred E 

D’Amour, University of Denver 
Suitability of the i it for routine laboratory 
w oi k in physiology 

4 Kenneth E Jochim and John F McDonnell 

(by invitation), University of Kansas 
lactois influencing pulse volume in models of 
the ciiculatory system 

5 Robert K Spiro, Robert S Aaron and John S 

Thompson (introduced by J Riymiond John- 
son), Long Island College of Medicine 
I \periments on the Eve rocking method of 
irtihcial resuscit ition 

C Paul L McLain (introduced by (’ C Guthrie), 
L nucrsity of Pittsburgh 
Comparison of eentrifugil hematocrit tech- 
niques 

7 A K Davis (by mutation) and Richard R 
Overman, f nucrsity of Tennessee College of 
Medicine 

1 he ipplic itum of 11 line photometry to sodium 
and pot issiuni deternun ilions in biological 
fluids 

S L H Peterson ( intioiluccd by II C Bazett), 
f nnemihi of Pcnnsiiliunui Medical School 
\ method for mtiodmtion md use of a flexible 
plistic irt<rul tit hour of smill diameter 
<1 C H \\ illnm Ruhc (introduced by C (’ Guth- 
rie) l niursitil of Pittsburgh 
\ irn t hod for t lit prep int ion of crvstdhzed 
owlit moglolun 


JOINT SESSION OF THE FEDERATION 

Monday, 1 4$ P m 
Grand Ballroom, Stevens Hotel 
Program on p 3 

PHYSIOLOGY BUSINESS MEETING 

Monday, 4 IS p m 

North Ballroom, Stevens Hotel 
Special Meeting 

REPORT OF THE COMMITTEE ON TEACHING 
PROBLEMS IN PHYSIOLOGY 

A Simposium — Discussion 
Monday, 8 00 p m 

Grand Ballroom, Stevens Hotel 

Perspectives in Physiological Education 
Wallace 0 Fenn, Chairman 

1 Paul Weiss, University of Chicago 

The Place of Physiology m the Biological 
Sciences 

2 Eugene M Landis, Harvard University 

The Interdependence of Physiology and Medi- 
cine 

3 Laurence Irving, Swarllmore College 
Zoophysiology 

4 Ralph W Gerard, Umvcisity of Chicago 
The Tisk of the American Physiological So 

uety 

Full discussion will be invited after the presenta- 
tion of these statements An informal opimon poll 
may be taken 

PHYSIOLOGY A 

Tuesday, 9 00 a m 

Grind Ballroom, Stevens IIotll 


Symposium 

Functional Organization of the Cerebral Cortex 
Philip Bard, Chairman 

1 Clinton N Woolsey, Johns II opLms University 
Patterns of sensory representation 

2 Marion Hines, Johns Hop I ms University 
Functional organization of cortical motor 

mechanisms 

3 WarrenS McCulloch, Unn ersily of Illinois 
Intraeoitual organization 

4 Theodore B Rasmussen, Montreal Neurologi- 

cal Institute 

Functional orgumition of sensory md motor 
ireas m man 

Discussion will follow the presentation of all 
four pipers 
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PHYSIOLOGY B 

Tuesday, 9 00 a in 
Pine Room, Congress Hotel 


Body Fluids 

1 Philip Dow, I imversity of Georgia School of 

Medicine 

Binding of brilliant vital red and T-1S24 by 
serum albumin comparatne spectrophoto- 
metnc studies 

2 Hampden C Lawson and David T Overbey 

(by invitation), University of Louisville 
School of Medicine 

The mixing of dye and of red cells m the cardio 
vascular system 

3 Thomas H Allen ( introduced by Magnus I 

Gregersen), College of Physicians and Sur- 
geons 

Dissociation of T-1S24 albumin by synthetic 
detergent 

4 Frank Gollan ( introduced by M B Vtsscher), 

Unuersity of Minnesota Medical School 
The relation between plasma protein concen 
tration and T 1824 disappearance rate in 
plasma volume determination 

5 A T Miller, Jr, bnucrsilyof North Carolina 

Medical School 

The excretion of the blue dye T 1824 in the 
bile 

C Jack P Saunders, Richard G Horton and 
Raymond E Weston ( introduced by Harold 
E Himiwch), Edgewood 4 isenal Medical 
Division 

Blood volume m the dog determined by Evans 
blue and Cyanide disappearance 
7 Arthur W Martin, University of II ashmglon 
The blood volume of some elasmobianchs 
SCR Spealman, M Newton (by invitation) 
and R L Post (by invitation) , University of 
Pennsylvania 

The ratio between total circulating hemoglobin 
and total plasma protein 
9 Austin Henschel, Henry Longstreet Taylor, 
Ancel Keys and Angie Mae Sturgeon (by in- 
vitation), Unncrsily of Minnesota 
Blood and plasma changes m senn starvation 
and subsequent rehabilitation 

10 Ancel Keys, Joseph Brozek (by invitation), 

Olaf Mickelsen (by invitation), Austin 
Henschel and Henry Longstreet Taylor, 
Unuersity of Minnesota 
Total bodv fluid, fat, and actne tissue in star- 
vation and subsequent rehabilitation 

11 A V Wolf, D E Lester (by imitation), L W 

Gorham (by invitation) and H H Shultz 
(by invitation), Albany Medical College and 
Albany Hospital 


The relative importance of dietary sodium 
chloride and water m cardiac edema 

12 A Soto-Rtvera (by invitation) and J R 

Pappenheimer, Hartard Medical School 
The effective osmotic pressure of the plasma 
proteins in mammalian capillaries 

13 Frank Folk (by invitation), C I Reed, and 

N R Joseph (by mutation), Unuersity of 
Illinois - 

The response of the pH of sy novial fluid m the 
anesthetized dog to circulatory influence 

14 I E Steck (by invitation), N R Joseph (by 

invitation), and C I Reed, Unuersity of 
Illinois 

The pH of synovial fluid m the anaesthetized 
dog under treatment with metrazol and 
insulin 

15 N R Joseph (by imitation), Haney Horvritz 

(by mutation), and C I Reed, University 
of Illinois 

Observations on the chemistry of sy noi ial fluid 
in human subjects 

PHYSIOLOGY C 
Tuesday, 9 00 a m 
Parlors ABC, Ooxgress Hotel 

Metabolism 

1 J R Brobeck, Yale University School of 

Medicine 

Regulations of energy exchange in rats 

2 Nathan W Shock, Yational Institute of Health 

and Baltimore City Hospitals 
The acid base balance of the blood of aged 
males 

3 A J Steigman (by mutation), A Soknlchuh 

(by invitation), D Ellis (by invitation), and 
E M Greisheimer, Temple Unuersity 
School of Medicine 

Some effects of cytochrome C on the oxygen 
economy of anesthetized dogs 

4 Sidney Roberts and Clara M Szego, It orccstcr 

Foundation for Experimental Biology 
The influence of fasting on the peripheral 
utilization of sodium beta hydroxy butyrate 
in the rat 

5 Samuel R Tipton, Medical College of Uabama 
The effect of diet on respiration and respir itory 

enzy mes of lner from hy perthy roid rats 

6 Horace W Dayenport, Lmterstty of blah 

School of Medicine 

The oxidatn t, metabolism of the mouse 
stonuch 

7 W A HimwtchandJ P Saunders (introduced 

by Harold E Hmiryich) Edgewood Irscnal 
The comersion of cyanide to thiocyanate by 
tissues 
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S Alfred Marshak, Tuberculosis Control Divi- 
sion, U S Public Health Scnice 
Nucleoproteins of rat liver nuclei 
9 William Montagna {by imitation) and James 
B Hamilton, Long Island College of Medicine 
Histochcmical analysis of the sebaceous glands 
of the hamster 

10 Willie W Smith, National Institute of Health 
The relationship between protein and the sul- 
fur-containing amino acids in protection 
against methyl chloride poisoning 

11 Charles D Kochakian, Jean G Moe {by in- 

vitation), M Lucile Hunter (by invitation), 
and Constance E Stettner (by imitation), 
University of Rochester 

The protein anabolic property of testosterone 
propionate in normal, castrated, adernalec- 
tomized and hypophysectomized rats 

12 Hans Selye and Helen Stone (by imitation), 

Umversite dc Montreal 

Effect of methyl-testosterone upon the “endo- 
crine kidney” 

13 William B Langan ( mhoduccd by Charles 

Haig), New York Medical College 
Steroid depression in rana pipiens 

14 Gregory Pincus, Worcester Foundation for Ex- 

perimental Biology 

Estrone oxidation products A comparative 
study of estrone, marrianohc acid and 
estrohc acid 

PHYSIOLOGY A 

Tuesday, 2 00 p m 

Lower Tower Room, Stevens Hotel 


General Physiology — Renal Function 

1 W D Lotspeich ( introduced by R F Pitts) 

Syracuse University College of Medicine 
The renal reabsorption and excretion of in- 
organic sulfate 

2 J L Ajer (by invitation), W A Schiess (by 

imitation) and R F Pitts, Syracuse Uni- 
versity College of Medicine 
The relationship between the renal tubular 
reabsorptive capacity for phosphate and 
glomerular filtration rate 

3 W A Schiess (by imitation ), J L Ayer (by 

invitation), W D Lotspeich (by imitation) 
and R F Pitts, Syracuse University College 
of Medicine 

Factors determining the rate of acid excretion 
b\ the normal human kidney 

4 R F Pitts, D Lotspeich (by imitation), 

J L Ayer (by mutation) and W A Schiess 
(by imitation), Syracuse Lmicrsily College 
of Medicine 

The nature of the human renal mechanism for 
acidifying the urine 


5 Samuel A Corson, Elinor Foster (by invita 

(ion), Elizabeth Radway (by invitation) and 
James O Elam (by invitation), Unucrstty 
of Minnesota Medical School 
The mechanism of diuretic action of salts of 
organic acids 

6 J Maxwell Little, The Bowman Gray School 

of Medicine °f Wake Forest College 
Diuresis in unanesthetized dogs following the 
intravenous injection of dog, human, or 
dialyzed human urine 

7 George Pallade ( introduced by Robert Cham- 

bers), Washington Square College 
Urea secretion of chick mesonephric tubules in 
tissue culture 

S Ingrith J Deyrup (introduced by Magnus I 
Gregersen), College of Physicians and Sur- 
geons, Columbia Unucrsity 
The effect, of posture on the creatinine clearance 
of unanesthetized dogs 

9 Lemuel D Wright (by invitation), Horace F 
Russo (by invitation), Helen R Skeggs (by 
invitation), Grace A Shaner (by invita- 
tion) and Karl H Beyer, Shaip &. Dohmc, 
Medical Research Division 
The renal clearance of essential amino acids 

10 A C Corcoran and Irvine H Page (with the 

assistance of A Buckingham), Cleveland 
Clime Foundation 

Effect on renal function of rats of substances 
containing vitamin A 

11 Alan C Burton and R Gunton (by invitation), 

University of If cstci n Ontario 
The concentration of protein m normal urine, 
measured by its surface activity 

12 William H Olson, Ethel Carter (by invitation) 

and H Necheles, Michael Reese Hospital 
Studies of hcmoglobinenna and its effect on 
kidney excretion 

13 Eric Ogden, Unucrsity of Texas School of 

Medicine 

Total body water as related to urea elimination 

14 E F Adolph, Unucrsity of Rochester 
Forced water drinking 

PHYSIOLOGY B 

Tuesday, 2 00 p m 

North Ballroom, Steiens Hotel 


Cardiac Output and Peripheral Circulation 

1 H L White, Washington Unucrsity School of 

Medicine 

Electrical conductivity method for cardiac 
output 

2 John L Nickerson, College of Physicians and 

Surgeons 

The interpretation of the ballistocardiograph 
pattern 
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3 John W Remington and W F Hamilton, 

Unucrstty of Georgia School of Medicine 
The relation between the duration of systole, 
stroke volume, ventricular work and cycle 
length 

4 Hurlej L Moflej (by invitation), Lars Werko 

(by invitation) and Andre Cournand, College 
of Physicians and Surgeons, Columbia Uin 
vcnity 

Influence of intermittent positive pressure 
breathing on cardiac output 

5 Andre Cournand, Hurley L Motley (by in- 

vitation), and Lars Werko (by invitation), 
College of Physicians and Surgeons, Columbia 
University 

Mechanism underlying cardiac output change 
during intermittent positive pressure breath- 
ing (IPP) 

0 David M French, Walter M Booker and 
Pedro A Molano ( introduced by Dr A B 
Lucklnrdt), Howard Unneisily School of 
Medicine 

Acute and chrome studies in abdominal dis- 
tention 

7 Irwin H Slater and Harry F Weisberg (in- 
troduced by Richard C de Bodo), New York 
Inmersity College of Medicine 
The role of the pericardium in acute cardiac 
dilatation 

S H D Bruner, John It Clark (by invitation) 
and Harold G Barker (by imitation), 
Unuersity of Pennsylvania 
Circulation time through the kidney 
p W W Walcott and F Velasquez (introduced 
by Magnus I Gregerscn), College of Physi- 
cians and Sitigcons, Columbia University 
Determination of regional blood flow 

10 M Wilburne, J Schhchter, M Grossman and 

F Cisneros (introduced by L N Katz), 
Michael Reese Hospital 
Acetylcholine in the objective determination 
of circulation time 

11 J V Warren (by invitation) and E A Stead, 

Jr , Yale and Du) e Medical Schools 
Control of the cardiac output in man Studies 
on reactive hy peremia 

12 Campbell Moses (introduced byC C Guthrie), 

bnuersity of Pittsburgh 
An experimental study of intramuscular pies 
sure measurements 

13 Seymour S Kety (by invitation), Merel H 

Harmel (by invitation), Henry A Shenkin 
(by invitation) and Carl F Schmidt, Uni 
icrstlu of Pcnnsyliania 

(Nitrous Oxide method for measurement °f 
human cerebral blood flow Experimental 
c\ dilation of fundamental assumptions 


PHYSIOLOGY C 

Tuesday, 2 00 p m 

Upper Tower Room, Steiens Hotet 

Central Nervous System 

ILF Nuns and F E Nulsen (by inm(ation), 
Yale Unuersity School of Medicine 
Interaction of cerebral cortex and cerebellum 

2 V Soriano (by imitation) and J F Fulton, 

Yale University School of Medicine 
Interrelation between anterior lobe of the 
cerebellum and the motor area 

3 Joseph E Hawkins, Jr , Merck Institute for 

Therapeutic Research 

Disturbances of vestibular function produced 
in animals by streptomy cm 

4 L M N Bach (by invitation) and H W 

Magoun, Northwestern University Medical 
School 

The vestibular nuclei as an excitatory' mechan- 
ism for the cord 

5 W H Sweet (by invitation), W S McCulloch 

and R S Snider (by imitation), Unuersity 
of Illinois College of Medicine and North- 
western University School of Medicine 
Repetitive movements on basal ganglia stimu 
lation after transection of cerebral peduncles 
0 Robert G Heath (by invitation), David A 
Freedman (by imitation) and Fred A Mett- 
ler. College of Physicians and Surgeons, 
Columbia Unuersity 

Striatal removal without previous cortical 
ablation, release, disorientation, metabolic 
disturbance 

7 Jerzy E Rose (by mutation), Clinton N 
Woolsey, and Leonard W Jarcho (by invita- 
tion), Johns Hopkins Unuersity 
Relations of anterior thalamic nuclei and mnm- 
millothalamic tract to limbic cortex 
S Berry Campbell, Unuersity of Minnesota 
Medical School 

The electroarchitectomc map of the anti 
dromic potential 

9 Clinton N Woolsey and Hsiang-Tung Chang 

(by invitation) , Johns Hopkins innersily 
Cortical origin of the pyramidal tract as 
defined by antidromic volleys from the medul 
lary pyramid 

10 R S Snider (by mutation), H W Magoun 

and W S McCulloch, L mtcrsily of Illinois 
College of Medicine and \orthucslcrn Lm- 
icrsity School of Medicine 
A suppressor cerebelio bulbo reticular pathway 
from anterior lobe and paramedian lobules 

11 G N Loofbourrow (introduced by E Gell- 

horn), hmersilyof Minnesota 
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Relation of electrogram to meebanogram in 
mammalian skeletal muscle in different 
conditions 

12 A A Ward, Jr (by invitation) , W S McCul- 

loch and H W Magoun, University of Illi- 
nois College of M edict nc and Northwestern 
Unnersity Medical School 
Production of tremor at rest m the monkey 

13 Chester W Darrow and Charles E Henry (by 

invitation), Institute for Juvenile Research 
A basis for interpreting autononue-EEG rela- 
tionships 

14 Charles E Henry (by invitation ) and Chester 

W Darrovv, Institute for Juvenile Research 
Autonomic factors m the relation of EEG to 
heart rate 

15 B S Lipton (by invitation) and F A Gibbs, 

University of Illinois College of Medicine 
Changes in the human electroencephalogram 
produced by sodium cyanide 

PHYSIOLOGY D 

Tuesday, 2 00 p m 
West Ballroom, Stevens Hotel 

Performance 

1 David B Tiler, California Institute of Tech- 

nology 

The “fatigue” of prolonged wakefulness 

2 JohnHaldi, Winfrey Wjnn (by invitation) and 

Charles Ensor (by invitation), Emory Um- 
vctsily 

The etleet of sugir and other food matenals 
on the increased spontaneous activity in- 
duced by caffeine 

3 D M Green ( introduced by R Frederick 

Bcckcr), l mvcrsity of Washington 
Anoxic variations in human perform mce 
Sid Robinson, Indiana Unnersity 
The control of sweating in working man 

5 Steven M Horvath, A Friedman (by invita- 

tion) andH Golden (by invitation) , Armored 
Medical Research Laboraloi ij 
Acclmutization to extreme cold 

6 Robert E Johnson and R M Kark (by in- 

itiation), l S Army Medical Autntion 
Laboratory 

Environment and caloric requirements 

7 R F Dcrn (introduced by W 0 Fcnn), Um- 

icrsity of Rochester School of Medicine and 
Dentistry 

\ elocity of arm flexions under vary mg loads 
S F A Hellebrandt, Sara Jane Houtz (by in- 
itiation) and Ellen Neall Duvall (by invita- 
tion), Medical College of T irgima 
The influence of mecholyl and histamine ionto- 
phoresis on recovery from fatigue 


9 Marjorie Wilson (by invitation), W W Tuttle 
and Kate Daum (by invitation) , State Urn 
versity of Iowa 

The effect of low thiamine intake on the oxygen 
required by women to perform work 

10 V E Hall, E Munoz (by invitation) , and B 

Fitch (by imitation), Stanford University 
Reduction of the amplitude of muscle contrac 
tion by application of moist heat to overlying 
shm 

11 Ernst Simonson, Josef Brozek (by invitation) 

and Ancel Keys, University of Minnesota 
Effect of three types of fflummants on visual 
performance and fatigue 

12 Josef Brozek (by invitation), Ernst Simonson 

and Ancel Keys, University of Minnesota 
Changes m visual functions and performance 
after 2 hours of intensive inspection work at 
2 footcandles 

13 Clara Torda and Harold G Wolff, New York 

Hospital and Cornell University Medical 
College 

Effect of ammo acids on muscle function of 
patients with myasthenia gravis 

PHYSIOLOGY E 

Tuesday, 2 00 p m 

Private Dining Room 2, Stevens Hotel 
Reproduction 

1 Carl G Heller, Warren O Nelson and (by in- 

vitation) Edwin C Jungck and William 0 
Maddock, Univeisity of Oregon Medical 
School and University of Iou-a Medical School 
Correlation of urinary gonadotrophin titers 
with degiee of seminifeious tubule involve- 
ment m human male sterility 

2 Edwin C Jungck (by invitation), W 0 Mad- 

dock (by invitation ), J T Van Bruggen (by 
invitation) and Carl G Heller, University of 
Oregon Medical School 

Blood vitamins A, C and E and seminal fluid 
vitamin C in human male sterility 

3 George Clark, Ycrkes Laboratories of Primate 

Biology and Yale University 
Threshold bleeding and the sex shm in the 
castrate female chimpanzee 

4 F X Gassner and Bernard B Longwell (in- 

troduced by C A Maashe) , Colorado Agricul- 
tural Experiment Station and University of 
Colorado School of Medicine 
Fecal excretion of androgens by the dairy' cow 
during pregnancy' 

5 Betty Blaylok (by invitation ) and Frederick 

E Emery, University of Arkansas 
Action of prostigmine methylsulpbatc on the 
reproductiv e organs of rats 
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5 Clara M Szego and Sidney Roberts, Worcester 
Foundation for Experimental Biology 
Blood estrogen levels during human pregnancy 

7 Warren O Nelson and Carl G Heller, Slate 

University of Iowa and College of Medicine , 
University of Oregon 

Primary and Secondary failure of the human 
testis 

8 Irving Rothchild and R M Fraps (introduced 

by Rschmiel Levine), U S Department of 
Agriculture 

The release of ovulating hormone from the 
hen’s pituitary by means of progesterone 

9 Brooks Ranney (by invitation), B M Peck- 

ham (by invitation) andU R Greene, North- 
western University Medical School 
Non-effect of hysterectomy on the ovary 

10 William T Salter, Frances I) Hu mm (by in- 

vitation) and M Jane Oesferlmg [by invita- 
tion), Yale University School of Medicine 
The antithetical ratio for urinary steroids in 
various pathologic and physiologic condi- 
tions 

11 Harry B Friedgood and Josephine B Garst 

(by invitation), Cancer Research Foundation 
of California, and California Institute of 
Technology 

Assay of urinary estrogens by ultraviolet ab- 
sorption spectrophotometry 

12 H S Guterman and M S Schroeder (intro- 

duced by R Levine), Michael Reese Hospital 
A simplified technique for the quantitative 
colorimetric estimation of pregnandiol in 
urine 

13 B M Peckham (by invitation) and R R 

Greene, Northwestern University Medtcal 
School 

Successful production of secondary deciduo- 
mata 

14 Charles F Morgan (in (reduced by T Kop- 

panyi), Georgetown University School of 
Medicine 

Reproductive tract modification m the female 
opossum during and following exposure to 
light 

15 W T Pommerenke (introduced by Dr Wallace 

0 Fenn), University of Rochester School of 
Medicine and Dentistry 
Cyclic variations m the concentration of copper 
reducing substances in cervical secretions 

PHYSIOLOGY EDITORIAL CONFERENCE 
Tuesday 7 SO p m 
Room 13, Stev exs Hotel 
A C Iiy, Chairman 

Members interested m publication affairs are 
cordially invited to attend 


PHYSIOLOGY A 
Wednesday, 9 00 am 
North Ballroom, Stevens Hotel 
General Physiology — Junctional Transmission 

1 Robert Hodes, University of Pennsylvania 
The electrical activity of single motor units m 

human poliomyelitis 

2 Herbert H Jasper, McGill University and the 

Montreal Neurological Institute 
Integration and disintegration of motor units , 
unipolar electromyography m neuro-muscu- 
lar diseases 

3 James E P Toman, J Walter Woodbury (6y 

invitation), and Lowell A Woodbury (by 
invitation), Umiersity of Utah School of 
Medicine 

Nerve conduction block by di isopropyl fluoro- 
phosphate (DFP) and cserme without change 
in demarcation potential 

4 J Walter Woodbury (by invitation), Lowell A 

Woodbury (by invitation), and James E P 
Toman, University of Utah 
Some effects of di-isopropyl fluorophosphate 
(DFP) and fluoride ion on frog sciatic nerve 

5 Kenneth D Rocder and Nancy K Kennedy (by 

invitation), Tufts College 
Action of anticholinesterases on axones and 
synapses in the cockroach (Penplanela 
amencana) 

6 David Nachmansohn and Mortimer A Rothen- 

berg (by invitation), Columbia University 
College of Physicians and Surgeons 
Effect of anticholinesterases on conduction of 
nerve and muscle 

7 JohnC Fmerty (introduced by Robert Gesell), 

University of Michigan 

Potentiation of response of rectus abdominis of 
frog to acetylcholine by dusopropyl fluoro- 
phosphate 

8 Charles R Brassfield, Cloice Biggins (by invi- 

tation), and Merle M Musselman (by invita- 
tion), University of Michigan 
The effects of dnsopropyl-fluorophospbate upon 
the submaxillary gland 

9 Charles R Lowe (introduced by Robert Gesell), 

University of Michigan 
On pome physiological effects of anticholin- 
esterases 

10 Saul L Cohen (introduced by Robert Gesell), 
University of Michigan 

The effect of dnsopropyl-fluorophospbate upon 
the response of the turtle heart to vagus 
stimulation 

11 Jeane Siskel Frey (by invitation) and Robert 

Gesell, Umiersity of Michigan 
Further study of central chemical control of 
breathing with aid of dusopropyl fluoro- 
phosphate and prostigmme 
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12 Richard H Lillie (by -initiation) and Robert 
Gesell, Unncrsily of Michigan 
Comparison of rhj thnnc movements of breath- 
ing and progression Evidence for common 
mechanisms 

PHYSIOLOGY B 

Wednesday 9 00 am 
Grand Bailroom, Stevens Hotel 

Regulation of Circulation 

1 J B Nolasco and R Kohrman ( introduced by 

C J Wiggers), Western Reserve University 
School of Medicine 

The cardiovascular effects of afferent stimula- 
tion of the phrenic nerves 

2 S C Wang and Herbert L Borison (by invi- 

tation), College of Physicians and Surgeons, 
Columbia University 

An analysis of the carotid sinus cardiovascular 
mechanism 

3 A Leimdorfer ( introduced by W S McCul- 

loch), University of Illinois College of 
Medicine 

A pulmonary cardiovascular reflex in man 

4 W B Youmans, H V Good (by invitation), 

and A F Hewitt (by invitation) , University 
of Oregon Medical School 
Regulation of heart rate after chronic smo- 
aortic denervation 

5 Chentze Hsiang Wu (by invitation) and M B 

Visscher, Lnueisity of Minnesota Medical 
School 

Measurements of blood pressure m the mouse 
w ith special reference to age 
W F Hamilton and John W Remington, Uni- 
versity of Gcoigia School of Medicine 
Some immediate responses to a sudden reduc- 
tion in peripheral resistance 
7 Norman C Wheeler (by invitation), John W 
Remington and W F Hamilton, University 
of Georgia School of Medicine 
Some immediate responses involved in in- 
creased arterial pressure 

S Harold M Peck (introduced by Karl II Bejer), 
II cstern Rescue University, and Medical 
Research Division, Sharp & Dohme, Inc 
Lffcct of environmental temperature changes 
on the In mg white mouse spleen 

9 W F Greenwood, J R DiPalma and J 

Stokes, III ( introduced by E M Landis), 
Harvard Medical School 
r ictors affecting the appearance and persist- 
ence of \isible cutaneous reactive hyperemia 
in man 

10 A C Barger and L H Smith, Jr (mhoduced 

by L M Landis), Hariard Medical School 
tenous pressure and cutaneous reactnc hj- 


peremia m exercise and other circulator) 
stresses 

11 A B Hertzman and W C Randall, St Louu 

University School of Medicine 
Estimation of cutaneous blood flow with the 
photoelectric plethysmograph m the pres 
ence of arterial pathology 

12 F E Franke, W C Randall, D E Smith (b; 

invitation), and A B Herlzman, St Louu 
University School of Medicine 
Vasomotor and sudomotor patterns m the skir 
of the finger and foream 

13 R T Martin (by mviialton) , A B Hertzmai 

and Vn C Randall, Si Louis Umvcrsiti 
School of Medicine 

Arterial pressure gradients, arterial oscillome 
try and cutaneous blood flow m the analysis 
of arterial obstruction 

14 Grace M Roth and Charles Sheard, Mayv 

Clinic and Mayo Foundation 
Maintenance of vasodilatation of the extrenn 
ties of normal persons over a prolonged period 
after successive meals 

15 John F Perkins, Jr and Mao-Chih Li (tnlro 

dveed by E M Landis), Harvard Medical 
School 

A sudden fall in the skm temperature of dener- 
vated or sympathectonnzed paws exposed 
to cold 

16 B G Ferris, Jr, R E Forster, II, E L Pillion 

and W R Christensen (introduced by H S 
Belding), Climatic Research Laboratory 
Control of peripheral blood flow Responses w 
the human hand when other extremities arc 
warmed 

PHYSIOLOGY C 

Wednesday 9 00 a in 

North Assumed i Room, Stevens Hotel 
Aviation Physiology 

1 E L Corey, University of Vvigima 
Tests on explosive decompression 

2 Fred A Hitchcock and Abraham Edelmann (btj 

invitation ) , Ohio Stale University 
The response of normal dogs to explosnc de- 
compression to 30 mm of Hg 

3 Abraham Edelmann and R W Stac> (intro 

duced by Fred A Hitchcock), Ohio State 
University 

The effect of explosive decompression to 30 nun 
Hg on the lung volume of the rat 

4 R B Lmngslon (by invitation), S Gelfan and 

L F Nims, Yale Umicistly School oj 
Medicine 

Pathology in suddenly decompressed rats 

5 S Gelfan, L T Nims and R B Lmngston (by 

imitation), 1 ale University School oj 
Medicine 
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Cause of death from explosive decompression 
at high altitudes 

6 H E Savely (by invitation), W H Ames, 1st 

Lt , M C (by invitation), and H M Swee- 
ney, IFrigftf Field 

Some factors in ejection of personnel from high 
speed aircraft 

7 John W Bean, University of Michigan Medical 

School 

Changes in arterial pH induced by compression 
and decompression 

S Douglas W Lund, Capt , M C (introduced by 
H M Sweenev), Wright Field 
Man’s tolerance to positive acceleration m dif- 
ferent orientations of the body 
9 James L Gamble, 1st Lt , M C and Robert S 
Shaw, 1st Lt , M C (introduced by H M 
Sweeney), Wright Field 
Preliminary observations on dogs subjected to 
negative “G” 

10 S W BnttonandV A Pertzoff (by invitation) , 

University of Virginia 

Comparative effects of positive and negative 
accelerations 

11 J R Poppen, Capt , M C , U S N , and D T 

Watts (introduced by D W Bronlv), Naval 
Air Experimental Station, Philadelphia 
Human tolerance to high positive acceleration 
of short duration 

12 O L Slaughter (by invitation) and E H 

Lambert, Mayo Foundation 
Plethysmographic study of leg volume changes 
m man during positive acceleration on a 
centrifuge 

13 E H Lambert and O L Slaughter (by invita- 

tion), Mayo Foundation 
Venous pressure in the extremities of man dur- 
ing positive acceleration on a centrifuge 

14 E H Wood , Mayo Clinic and Foundation 

Use of the valsalva maneuver to increase man's 
tolerance to positive acceleration 

15 Philip Bard, C N W’oolsey, R S Snider (by 

limitation), V B Mountcastle (by invitation) 
and R B Bromiley (by invitation), Johns 
Hopkins University School of Medicine 
Delimitation of central nervous mechanisms 
involved m motion sickness 

PHYSIOLOGY D 

Wednesday 9 00 a m 
Room 12, Stevens Hotel 


Gastro-mtestmal Function 

1 K Hv/ung (by imitation), M I Grossman and 
A C Ivy, University of Illinois College of 
Medicine 

The nervous control of the esophagus 


2 W’llliam Sangster (by invitation), M I Gross- 

man and A C Ivy, Northwestern University 
Medical School and University of Illinois Col- 
lege of Medicine 

Influence of rate of gastric emptying upon the 
time onset of hunger contractions 

3 W r J Snape (introduced by J E Thomas), 

Jefferson Medical College 
The response of the gall bladder to various 
stimuli before and after vagotomy 

4 M Eisenstem (by imitation) and H Necheles, 

Michael Reese Hospital, Chicago 
The sphincter of Oddi 

5 Philip B Armstrong, Syracuse University Col- 

lege of Medicine 

Function in the developing liver 

6 Martin Gutmann (by imitation), J Wenger 

(by invitation), and A C Ivy, Northwestern 
University Medical School 
The effect of sodium dehydrocbolate on dog 
bile 

7 Robert V Brown, Unucrsity of Tennessee 

Medical School and University of North 
Dakota 

The effects of pilocarpine hydrochloride on 
hepatic bile secretion 

8 B A Campbell (by imitation ), Alan C Burton, 

P Fitzjames (by invitation) , and A Berstein 
(by invitation), Unucrsity of Western Ontario 
Stratification of bile in the gall bladder and its 
relation to cholelithiasis 

9 M H F Friedman and William J Snape (by 

invitation ), Jefferson Medical College 
Pancreatic secretion m man in response to ad 
ministration of secretin and insulin 

10 I J Fmcus (by invitation) and J E Thomas, 

Jefferson Medical College 
Correlation of pancreatic secretion and the pH 
of the duodenal content 

11 J E Thomas and J O Crider, Jefferson Medi 

cal College 

Carbohydrates as stimuli for the secretion of 
pancreatic enzymes 

12 Robert S Pogrund (by invitation), and F R 

Steggerda, University of Illinois 
A study of the behavior of various gases w hen 
placed in the colon of man 

13 F R Steggerda and W r C Clark (by invita- 

tion), University of Illinois 
The effects of the introduction of gas into the 
colon on its pressure and activity 

14 J Clifford Stickney, David W Northup and 

Edward J Van Liere, 11 csl Virginia Uni 
tersity 

Sy stemic blood pressure as a factor m the ab- 
sorption of saline from the small intestine 

15 Harry Greengard, M L Wolfrom (by muta- 

tion) andR K Ness (by mutation), North 
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western University Medical School and the 
Ohio Stale University 

The composition of crystalline secretin 
picrolonate 

16 JohnW Sloan and John Van Prohaska (intro- 
duced by G E II alerhn ) University of Illi- 
nois College of Medicine 

The use of jejunal transplants in the construc- 
tion of ante-thoracic esophagus 

PHYSIOLOGY E 

Wednesday 9 00 a m 
Room 14, Palmer House 

Joint Meeting with Society for Experimental 
Pathology 

Coagulation 

(For program see Pathology' p 5S) 

PHYSIOLOGY A 

Wednesday, 2 00 p m 

Private Dining Room 2, Stevens hotel 


General Physiology 

1 J H Bodine and Laurence Fitzgerald (by in- 
vitation), State University of Iowa 
' Riboflavin and othei fluorescent compounds m 
a developing egg 

1 H W Chalkley and George E Daniel (by in- 
vitation), Motional Cancer Institute 
“Secondary photosensitization” of hydra fusca 
after exposure to methylcholanthrene 
-v. 3 Albert Bachem, Lmvetsity of Illinois 
■, Ultraviolet action spectra 

V F Lindeman (introduced by Robert Gaunt), 
Syracuse L niversity 

The formation of acetylcholine m the develop- 
ing retina of the chick embryo 

5 C L Prosser, E E Painter and M N Swift 

(by invitation), Argonnc National Labora- 
tory, Chicago, University of Illinois, and 
Loyola University School of Medicine 
The clinical sequence of radiation damage 

6 E E Painter, C L Prosser and M N Swift 

(by invitation), Argonnc Nattonal Labora- 
tory Chicago, Loyola University School of 
Medicine and University of Illinois 
Nonspecificity of the patho-physiology of the 
radiation syndrome 

7 S Rodbard, Michael Reese Hospital 

Body temperature arterial pressure relation- 
ship as a basis for physiological interpreta- 
tion of diurnal rhy thm 

8 Paul Reaser and George Burch (introduced by 

II S Mayerson), Titian c Medical School 
Studies on sodium metabolism with a long half 
life radioactne sodium isotope 


BUSINESS MEETING 
Wednesday 4 SO p m 
North Ballroom, Stevens Hotel 

PHYSIOLOGY B 

Wednesday 2 00 p m 
North Ballroom, Stevens Hotel 


Shock 

1 Daniel L Kline hnhoduced by Magnus I Grc 

gersen), College of Physicians and Surgeons 
Columbia University 

The effect of hemorrhage on the plasma ammo 
nitrogen of the diabetic dog 

2 Ewald E Selkurt, Robert S Alexander, and 

Mary B Patterson (by invitation), Western 
Reserve Medical School 
The role of the mesenteric circulation m the 
irreversibility' of hemorrhagic shock 

3 Robert S Alexander, IFcsfern Reserve Uni 

versity School of Medicine 
An analysis of the contour of the femoral arte 
rial pulse in hemorrhagic shock 

4 H Goldberg (by invitation), Frank Roemhild 

(by invitation), Harold C Wiggers and Ray- 
mond C Ingraham, University of Illinois 
The effect of pentobarbital anesthesia on the 
production of irreversible hemorrhagic shock 

5 Raymond C Ingraham, Frank Roemhild (by 

invitation), Harold Goldberg (by invitation), 
and Harold C Wiggers, University of 
Illinois 

The treatment of impending hemorrhagic shock 
by means of pentobarbital sedation 

6 Frank Roemhild (by invitation) , Harold Gold- 

berg (by invitation), Raymond C Ingraham 
and Harold C Wiggers, University of 
Illinois 

The effect of dibenamme on the production of 
irreversible hemorrhagic shock 

7 Harold C Wiggers, Frank Roemhild (by invi- 

tation) , Harold Goldberg (by invitation), and 
Raymond C Ingraham, University of Illinois 
The influence of prolonged vasoconstriction on 
the tiansition from impending to irreversible 
hemorrhagic shock 

8 Harold D Green, J Maxwell Little, Joseph 

Hester (by invitation), and Helen Hilder- 
man (by invitation) , Bowman Gray School of 
Medicine of Wake Forest College 
Vasodilator substance present in urine 

9 3 Richard R Bobb ( introduced by Harold D 

Green), Bowman Gray School of Medicine 
Role of the kidney' in resistance to the ischemic 
compression shock 

10 D D Munro (by invitation), and R L Noble, 
McGill University, Montreal 
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Changes m blood lymphocytes in normal and 
resistant rats following traumatic shock 

11 M Katharine Cary (by invitation ), Frank L 

Apperly (by mutation), and F A Helle- 
brandt, Medical College of Virginia 
The influence of various physical therapeutic 
i measures on the course of gravity shock 

12 EdgarL Lipton (by initiation), AdamB Deni- 

son (by invitation), and Harold D Green, 
Bowman Gray School of Medicine 
Influence of bodv temperature and of tempera- 
ture of traumatized tissues upon local edema 
and survival of dogs subjected to ischemic 
compression trauma of their hind ex- 
tremities 

BUSINESS MEETING 
Wednesday 4 SO p m 
North Ballroom, Steven’s Hotel 

PHYSIOLOGY C 

Wednesday 3 00 p m 
Parlors ABC, Congress Hotel 


Muscle 

1 Bernard F Wendt (by invitation ) and A R 

McIntyre, University of Nebraska College of 
Medicine 

The effect of d-Tubocurranne on spontaneous 
activity of frogs’ sartonus muscle aroused bv 
calcium lack 

2 Alexander Sandow, Washington Square College 

of Arts and Sciences, New Yorl University 
Latent period changes in non-propagated re- 
sponses of normal and novocaine muscles 

3 Bernard J Alpers, Richard G Berry, and 

Francis M Forster ( introduced hi/ M H F 
Friedman), Jefferson Medical College 
The peripheral effect of curare on skeletal 
muscle fasciculations 

4 Sheppard M Walker, Washington Lmvcrsily 
The effect of desoxyeorticosterone acetate and 

a Ion K diet on the action potentials induced 
in rat muscle by indirect stimulation 

5 Kenneth C Fisher, James Hall (by invitation), 

and Joseph Stern (by invitation), Unuersity 
of Toronto 

Insulin, citrate and the rate of oxygen con- 
sumption by isolated intact frog muscle 

6 F A Fuhrman and J M Cnsmon, Stanford 

University School of Medicine 
Changes m the distribution of sodium, potas- 
sium and water m muscle following release 
of tourniquets 

7 Norma M Hajek (by invitation) and H M 

Hines, Stale University of Iona 
Experimental treatment of muscular spas 
ticitx 


8 R Diaz-Guerrero and J D Thomson (intro- 
duced by H if Hmes), State University of 
Iowa 

Endocrine influences on muscle strength and 
neuromuscular atrophy and regeneration 

BUSINESS MEETING 
Wednesday, 4 SO pm 
North Ballroom, Stevens Hotel 

PHYSIOLOGY D 

Wednesday, 3 00 pm 
West Ballroom, Stevens Hotel 

Adrenal Cortex 

1 Philip K Bondy and Frank L Engel ( intro- 

duced by Eugene A Stead, Jr ), Emory Uni- 
versity School of Medicine 
Lrea synthesis m the adrenalectomized- 
nephrectonnzed rat on low potassium diet 

2 Frank L Engel, E Irene Penfz, and Mildred 

G Engel ( introduced by Eugene A Stead, 
Jr ), with the technical assistance of M 
Standifer Emory University 
The adrenal cortex and urea synthesis in the 
nephrectonuzed rat 

3 Evelyn Howard, Johns Hopkins bnncrsily 

School of Medicine 

The effect of dietary factors on the adrenal 
X zone 

4 Carmen B Casas (by invitation), Joseph T 

King and M B Visscher, bn ucrsily of Min- 
nesota Medical School 

Effect of caloric restriction on the development 
and function of adrenal cortical tumors in 
mice 

5 Joseph T King, M B Visscher and Carmen 

B Casas (by invitation), University of Min- 
nesota Medical School 

Effect of gonadotropin on the function of ad 
renal cortical tumors in ovariectomized, 
restricted CjH mice 

6 Lena A Lewis and Irvine H Page, Clciciand 

Clime Foundation 

Modifications in plasma protein pattern (Tise 
bus electrophoresis technic) in ndrenalec- 
tomizcd and ndrenalectomizcd hypertensive 
dogs 

7 E M Landis and M Abrams (by mutation), 

Harvard Medical School 
Choices of salts and water by normal and In per- 
tensiv e rats with and w ithout desoxy corticos 
teronc 

S Doroihj Nelson ( introduced by J S Gray), 
Northwestern bnncrstly Medical School 
Do rats select more sodium chloride than they 
need? 



18 


FEDERATION PROCEEDINGS 


9 R G Grenell and E L McCawley ( by invita- 
tion), Yale University School of Medicine 
The effects of adrenal cortical extract on the 
electroencephalogram 

BUSINESS MEETING 

Wednesday, 4 SO pm 
North Bam room, Stevens Hotel 

PHYSIOLOGY E 

Wednesday, 2 00 p m 
Pine Room, Congress Hotel 

Respiration 

1 Franklm F Snyder, Harvard Medical School 
The oxygen concentration in the blood of 

breathing fetuses 

2 Kenneth E Penrod and A H Hegnauer, 

Boston b ntversily School of Medicine 
The effect of pentothal sodium on blood gas 
transport 

3 William B Draper, Richard W Whitehead 

and Joseph N Spencer (by invitation) , Uni- 
versity of Colorado School of Medicine 
Studies on diffusion respiration III Changes 
m alveolar gases and pH of venous blood 

4 D H Barron, Yale University School of 

Medicine 

Oxygen dissociation curves of fetal and mater- 
nal sheep blood 

5 J Percj Baumberger, Stanford University 
The reduction of oxygen by hemoglobin com- 
pounds in acid and a method of polarographic 
analysis 

6 Wilson C Grant (by imitation ) and Walter S 

Root, College of Physicians and Surgeons, 
Columbia University 

The relation of 0 * tension in bone marrow blood 
to the erythropoiesis following hemorrhage 

7 H H Rostorfer and R H Rigdon (by invita- 

tion), University of Arkansas School of 
Medicine 

Isolation of erythroblasts from the blood of 
malarial infected ducks 

S W S Fowler (by invitation ) and J H Com- 
roe, Jr , University of Pennsylvania 
The rate of increase of arterial oxygen satura- 
tion follow mg inspiration of 100% oxygen 

BUSINESS MEETING 
Wednesday, 4 SO p in 
North Bxllroom, Stevens Hotel 


PHYSIOLOGY A 

Thursday, 9 00 a m 

North Assemble Room, Stevens Hotel 

General Phjstology— Nerve 

IMG Larrabee, J M Posternak (by mm ia 
tion), and D W Bronk, University of 
Pennsylvania 

Effects of chemical agents on metabolism and 
function of synapses and fibers in sympa- 
thetic ganglia 

2 J M Posternak (by invitation), M G Lar* 

rabee, and D W Bronk, University of 
Pennsylvania 

Oxygen requirements of the neurones in sym 
pathetic ganglia 

3 D W Bronk, F Brink, C M Connelly (by 

invitation), F D Carlson (by invitation), 
andP W Davies (by invitation) , University 
of Pennsylvania 

The time course of recovery oxygen consump 
tion m nerve 

4 L D Carlson, A W Martin, and K K Krauel 

(by invitation), University of Washington 
Studies concerning the role of metabolism in 
steady EMF maintenance under the influ 
ence of DNP 

5 Abraham M Shanes, Bermuda Biological Sta 

lion, Marine Biological Laboratory, and New 
York University College of Dentistry 
The effect of potassium on the injury potential 
of crab nerve 

6 John H Welsh, Harvard University 
Repetitive discharge in crustacean axons 

7 Harold T Gordon ( introduced by John H 

Welsh), Harvard University 
Axon surface structure and interactions 

8 Frank Brink, University of Pennsylvania 
Relation of optimum frequency for A C excita- 
tion to impulse frequency in chemically 
excited axons 

9 E L Porter and P S Wharton (by invitation), 

University of Texas 

Increase in irritability of mammalian nerve 
in situ following ischemia 

10 George W Stavraky and Charles G Drake 

(by invitation), University of Western On- 
tario Medical School 

An extension of the “Law of Denervation” to 
afferent neurones 

11 J S Denslow (introduced by Irvin M Korr), 

Still Memorial Research Trust, Kirks - 
ville. Mo 

Double discharges in human motor units 

12 David P C Llojd, Rockefeller Institute for 

Medical Research 

Pattern of monos) naptic reflex connection he 
tw een certain muscles of the ankle and digits 
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13 A K McIntyre (by mutation) andDavidP C 
Lloyd, The Rockefeller Institute for Medical 
Research. 

Origin and distribution of some long spinal 
reflex effects on crural muscles 

PHYSIOLOGY B 

Thursday, 9 00 a m 
Grand Ballroom, Stevens Hotel 


Heart 

1 James E Eckenhoff, Joseph H Hafkenschiel, 

Charles M Landmesser and Merel H 
Harmel ( introduced by Carl F Schmidt), 
University of Pennsylvania 
The oxygen metabolism of the dog's heart 

2 A Sidney Harris and Wilson P Matlock (by 

invitation), Western Reserve University 
Medical School 

The effects of anoxemic anoxia upon conduction 
and excitability of mammalian cardiac mus- 
cle in situ 

3 Thomas M Durant (by invitation), Joan Long 

(by invitation), and M J Oppenheimer, 
Temple Unucrsity School of Medicine 
The effect of intravenous carbon dioxide on the 
initial ventricular deflection of the electro- 
cardiogram 

4 Emil Bozler, Ohio State University 

The time relations of the electric response of 
cardiac muscle 

5 A S Gilson, Jr , 11 ashinglon Unucrsity School 

of Medicine 

Junctional delaj in the heart of the turtle 
C J A E Eyster and W E Gilson (by invita- 
tion), Unucrsity of If isconsin 
Electrical characteristics of cardiac muscle 
injuries 

7 H K Hellerstem (by invitation), and L N 
Katz, Michael Reese Hospital 
The effect of myocardial injury location on the 
S T segment displacement 
S Jane Sands Robb and William G Turman (by 
invitation), Syracuse Unucrsity 
Variations in QT and in QT to cy clc ratio 
9 William G Turman (by mutation), Irung L 
Ershler (by invitation), and Jane S Robb, 
Syracuse Inmcrsity 
QT changes following exercise 

10 R Langendorf ( intioduccd by L N Ixatz), 

Michael Reese Hospital 
Concealed aunculo ventriculai conduction, 
effect of blocked impulses on formation and 
conduction of subsequent impulses 

11 Ronald Grant, M R1 Gertlcr and K Godwin 

Terroux ( introduced by H E Hoff), McGill 
Unucrsity 


Adrenaline induced auricular fibrillation m 
the dog 

12 Menard M Gertler and Dorothy Karp (intro- 

duced by H E Hoff), McGill University 
The effect of atabrme on the dog heart 

13 H Stansfield (by imitation) and H E Hoff, 

McGill University 

Tetraethyl ammonium — potassium antagonism 
in the mammalian heart 

14 W Edward Chamberlain (by mutation), Bert 

R Boone (by invitation), George F Ellmger 
(by invitation), George C Henny (by muta- 
tion) and Morton J Oppenheimer, Temple 
University School of Medicine and U S 
Public Health Seritcc ' 

Asjnehromsm of ejection of the ventricles as 
measured with the electroky mogram 

PHYSIOLOGY C 

Thursday, 9 00 am 
North Ballroom, Stevens Hotel 


Biophysics— Temperature Regulation 

1 A D Keller, Baylor bmtersity College of 

Medicine 

Descending nerve fibers subserving heat main- 
tenance functions coursing with the cere 
brospinal tracts through the pons 

2 William W Chambers (by mutation) and 

William F Windle, linucrsily of Washing- 
ton Medical School 

Site of action of a bacterial py rogen in cats 
with central nervous system lesions 

3 H C Bazett, L Love (by mutation), E S 

Mendelson (by invitation), and L H 
Peterson (by imitation), bnttcrsthj of 
Pennsylvania 

Arterial temperatures in man 

4 Hans O Hafenus and George L Maison, 

Boston Unucrsity Medical School 
Observations on hypothermia and rewarnnng 
in the dog Recovery from drastic reduction 
in body temperature 

5 Allan Hemingway, University of Minnesota 

Medical School 

Recovery' of temperature regulatory responses 
after ether anesthesia 

6 James D Hardy, Ephraim Shorr, and Eugene 

F Du Bois, Cornell Lnucrsitu Medical 
College 

Hormonal influence on basal metabolism of 
women in cold and warm environments 

7 Fred C Heagy (by mutation) and Alan C 

Burton, Unucrsity of If estern Ontario 
The effect of magnesium on body temperature 
in the dog 
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8 Nathaniel Kleitman and Theodore Engelmann 

(by invitation), University of Chicago 
Diurnal cy cle m activity and body tempera- 
ture of rabbits 

9 Douglas H K Lee and R F Riek (introduced 

by E F Adolph), University of Queensland, 
Brisbane, Australia 

Reactions of dairy cattle over a range of con- 
trolled temperatures and humidities 

10 Walter C Randall, St Louts University School 

of Medicine 

Reflex sw eating responses and the influence of 
arterial occlusion upon sw eat gland activity 

11 Edward D Palmes and Charles R Park (in- 

troduced by Ray G Daggs), Armored Med- 
ical Research Laboratory 
A technic of human calorimetry 

12 J F Herrick, F H Krusen (by invitation), 

U M Leden (by invitation), and K G 
Wakim, Mayo Foundation and Mayo Clinic 
Experimental studies on microwaves and pos- 
sible applications m physical medicine 

13 M Tolpin (by invitation) and S Rodbard, 

Michael Reese Hospital and University of 
Chicago 

The body temperature-arterial pressure rela- 
tionship in the chicken 

14 C R Kemp (by invitation), W D Paul (by 

invitation), and H M Hmes, State University 
of Iowa 

Studies on blood flow and the efficacy of deep 
tissue thermogenic agents 

PHYSIOLOGY D 
Thursday, 9 00 am 
Room 12, Stevens Hotel 


Respiration 

Clarence A Maaske, Donn L Smith (by invi- 
tation), and Robert F Rusk (by invitation), 
University of Colorado School of Medicine 
Respiratory responses resulting from varying 
degrees of temporary pulmonary artery oc- 
clusion in the anesthetized dog 

2 DonnL Smith (by invitation) , Robert F Rusk 

(by invitation), and Clarence A Maaske, 
Unnersity of Colorado School of Medicine 
Respiratory responses resulting from tem- 
porary pulmonary artery' occlusion in the 
intact unanesthetized dog 

3 Florence W Haynes, Thomas D Kinney (by 

invitation), Harper K Heliems (by invita- 
tion), and Lewis Dexter (by invitation), Peter 
Bent Brigham Hospital and H art ard Medical 
School 

Circulatory changes in experimental pulmo- 
nan embolism 


4 Lt John H Ivy (by invitation) , Lt Forrest E 

Snapp (by invitation), and Capt Harry F, 
Adler, School of Aviation Medicine 
The relation between intracranial pressure and 
positive pressure breathing 

5 A B Otis, D F Proctor (by invitation), and 

H Rahn, University of Rochester School of 
Medicine and Dentistry 
The measurement of alveolar pressure and 
the work of breathing 

6 Lt Forrest E Snapp (by invitation), Lt John 

H Ivy (b y invitation), and Capt Harry F 
Adler, School of Aviation Medicine 
The effect of various stimulant drugs on dogs 
made apneic by anoxia 

7 James O Elam (by invitation) , A Hemingway, 

and M B Visscher, University of Minnesota 
The distinction between alveolar and ven- 
tilatory types of pulmonary dysfunction 

8 R W Stacy and W V Whitehorn (introduced 

by Fred A Hitchcock), Ohio State University 
The comparative susceptibility of cats and 
dogs to anoxia 

9 H Rahn, A B Otis, and Wallace O Fenn, 

University of Rochester School of Medians 
and Dentistry 

Alveolar gas changes during breath holding 

10 George P Bain, Jack Q Sloan, and Marshall 

Brucer (introduced by Eric Ogden), Uni- 
versity of Texas and Scott and White Clinic 
Depth of penetration of nebulized substances 
in the respiratory tree 

11 David E Goldman (introduced by B G King), 

National Naval Medical Center 
Tlie dependence of carbon monoxide uptake of 
the body on respiratory minute volume 

12 W A Robbie (introduced by II M Hines), 

State University of Iowa 
The respiratory response of the rat to hydrogen 
cy'amde poisoning 

13 I Mack (by invitation), M Grossman (by 

invitation), and L N Katz, Michael Reese 
Hospital 

The effect of pulmonary congestion on dis- 
tensibihty of the lung 

PHYSIOLOGY E 

Thursday, 9 00 am 
Room 18, Palmer House 


Carbohydrate Metabolism 

1 Nathan Lifson, Victor Lorber, Warwick 
Sakami (by invitation), and Harland G 
Wood (by invitation), University of Minne- 
sota Medical School and Western Rescue 
Unnersity Medical School 
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Pathw ays of conversion of butyrate carbon to 
rat liver glycogen 

2 L A Crandall, Jr , Alys Lipscomb (by muta- 

tion), and S B Barker, Umtcrsity of Ten- 
nessee 

Sources for hepatic glucose production in 
fasting normal and diabetic dogs 

3 D J Ingle, M C Prestrud (by invitation), and 

M H Kuizenga (by invitation) , The Upjohn 
Company 

Effect of adrenal cortex extract on glucose tol- 
erance in eviscerated rats 

4 Theodore Gillman, Joseph Gdlman, and Joel 

Mandelstam (introduced by C I Reed), 
University of the Witwalersrand, Johannes- 
burg, So Africa 

Studies of carbohydrate metabolism m South 
African negro pellagrins I Oral and in- 
travenous glucose tolerance tests 

5 James A Greene, Baylor University College 

of Medicine 

Alteration of carbohydrate metabolism m 
hypopituitarism in man 

6 John R Broun (by invitation), Andrea A 

Orrnsbj (by invitation), Byron M Hendrix, 
(by imitation), and D Bailey Calvin, bni 
icrsity of Texas 

The relative effectiveness of fructose and 
glucose in the alleviation of insulin shock 

7 J A Dye and Barbara A Woodward (by 

invitation), Cornell University 
Alloxan diabetes m the sheep 
8 , R Tislow and Anette Chesler (by invitation), 
Biological Research Laboratories, Schcnng 
Corporation 

Effect of bal m preventing alloxan diabetes m 
rats 

9 R G Janes and J M Brad) (introduced by 
W R Ingram), State Umtcrsity of /oica 
College of Medicine 

Thiamine deficiency in adult normal and dia- 
betic rats as studied under paired-feeding 
conditions 

10 R Levine and B Huddlesfun (by nit itation), 

Michael Reese Hospital 
The comparative action of insulin on the dis 
posal of intravenous fructose and glucose 

11 F C Dohan and F D W Lukens, L ruvcrsity 

of Pennsyhama 

Experimental diabetes mellitus produced by 
intrapentoneal injections of glucose 

12 Roger M Reinecke, Guilford G Rudolph, and 

Melvin Bryson ( introduced by Leo T Sam- 
uels), Unncrsily of Utah 
The effect of ureteral ligation, mercury bichlo- 
ride and phlondzm on the glucogenic 
function of the kidney of the eviscerated 
rat (Pharm ) 


PHYSIOLOG1 A 

Thursday, 2 00 p m 
North Bxllroom, Stevens Hotel 


General Physiology — Membranes and Colloids 

1 J F Manery, K C Fisher, and E Moore ( 6 jr 

invitation), Vnncrsity of Toronto, Canada 
Water intake and membrane hardening of 
fish eggs 

2 A A Warren (by invitation), K C Fisher, and 

J F Manery, Unnersity of Toronto, To- 
ronto, Canada 

Calcium ions and the development of hardness 
in the eggs of speckled trout 

3 WallerS W'llde, Roy O Scholz (by imitation), 

and Dean B Cowie (by mt itation), Carnegie 
Institution of Washington and Johns Hopkins 
University 

Turnover rate of sodium in the aqueous humor 
of the ev e measured by radiosodium Na 54 

4 Oscar Hechter, II orcestcr Foundation for 

Experimental Biology 

The nature of the barrier to the diffusion of 
intradermally injected fluids 

5 M H Jacobs and Marian Yillis ( 61 / imnta 

(ion), L nnersity of Pennsyhama 
Observations on the intihemolv tic notion of 
sucrose 

6 Eugene D Robin (by imitation), Abraham 

Dur) (by invitation), Leonard Essman (by 
invitation), and Chester E Leese, George 
Washington L miersify Medical School 
The effect of urethane upon the erythrocyte 
membrane 

7 Richard R Overman, Lnucrsifij of Tennessee 

College of Medicine 

Reversible permeability alterations m the 
erythrocytes of the malarious monkey 

8 Cecil K Drinker and Esther Hardenbcrgh 

(by invitation), Hanard School of Public 
Health 

\bsorption from the pulmonarv nlveoli 

9 John H Grindlay, James C Cain (by imita- 

tion), Jesse L Boliman (by invitation), 
Eunice Flock (by invitation), and Frank C 
Mann, The Mayo foundation 
Experimental study of lymph collected con- 
tinuously from liver and thoracic duct 

10 Robert Chambers and Alfred L Copley, Yew 

lor? Lnncrsity 

A method and observations on c,ipil’ 
gilitv m rabbits 

11 R G Mrazek, Jr (by imitation ) 

Kecd, Lnucrstty of nitnois „ 

The effect of fatigue on 

12 David F Waugh If 

Technology 
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V comparison of the legeneration products of 
fibrous insulin with natne insulin 
13 B J LujetnndP M Gehenio (by mutation), 
St Lows l nncrsity mid lhodynamica 
Laboratoi 1/ 

Thermoelectric recoiding of ice formation and 
of vitrihcition during ulti-i lipid moling of 
protoplasm 

PHASIOLOGY B 

'J hut sday, 2 00 p m 

Lower Tower Room, Stmens IIoti 1 


Enzimologi 

1 J N Stannard and B L Horecker (bij imita- 

tion), National Institute of Health 
The in utro inhibition of e\ toehrome oxidase 
b\ undo and ex intdo 

2 B L Horecker (61/ mutation) and J N 

Stannard, Wat tonal Institute of Health 
The cvtochionio o-azide complex 

3 JohnM Reiner (bi/ mutation) and S Spiegel- 

nian, 11 ashmglon ( niieisity School of 
Medicine 

Compinson of the mechanisms wherebi NiNj 
ind 2 4 dimtiophenol suppress anaerobic 
cat bohydiat e assunilat ion 

4 S Spiegelmnn, John M Reiner (by invitation), 

and M Sussman (by mutation 1, If ashmqton 
i muisitii School of Medicine 
Adapt ltion to 1 substinte 111 the lbsence of its 
utiliz it 1011 

5 Dorothj J McLean (61/ mutation) and Ken- 

neth C Fisher, l niieisity of loronlo 
The owgen consumption duiing l lit assimila- 
tion of nit logon sourtes In the bacterium 
scnatia maicesccns 

\ II Broh-Kahn (bi/ mutation) and I Arthur 
Mirskj, Man Institute foi Medical Research 
of the Iciush Hospital Cincinnati 
Ihe inhibition of lnoigtmc phosphate libera- 
tion 111 the present e of hexoLimse activity 
7 Ernst Fischer, Ernst Hnf (61/ mutation), 
V W Ramsej (bu mutation), and C R 
Riland (bi/ mutation) Medical College of 
1 115111m 

Vdenosinetriphosph it ist ictnit\ of nnosm 
from denei \ ited skelet il muscle 
S A R Mclntjre and Iron Braverman (by mu- 
tation), l in 1 ci si It/ of \cbiasla College of 
Medicine, Omaha 

The actions of cei t nn drugs on in actonnosin- 
ATP s> stem 

>) Clifford A Angerer and Jorge Gonzalez Q 
{by invitation), The Ohio State Cnncrsitii 
The effect of \ irious subst rites on the owgen 
tonsumption of heirt muscle of the idren- 
aleetonnzcd rat 


10 Jorge Gonzalez Q (by mutation) and Clifford 

A Angerer, The Oho State Unucrsity 
The effect of adrenaleetonn on the 0x3 gen 
consumption of testis of testosterone-treated 
normal rats 

11 I Arthur Mirskj and R H Broh-Kahn (by 

mutation), May Institute for Medical Re 
search of the Jewish Hospital, Cincinnati 
The cat hep tic ictnitj of tissues of normal and 
illoxamzed rats 

12 Alfred F Bliss ( introduced by Da\ id Rapport), 

7'ufts College Medical School 
Enz\ 1111c formation of retinal utamm A 

PH1SIOLOG1 C 

Thursday 2 00 p in 

Union Tower Room, Steiexs Hotel 


Central Nervous Sjstem 

1 B Libet and J B Kahn, Jr (by mutation), 

hnnersily of Chicago 

Stcidj potentials and neurone actiutj in 
mammals 

2 Harrj D Patton ( introduced by Curt P 

Richter), The Johns Hoplms Hospital 
Sunpathetir innervation of the cat’s footpad 

3 Thomas J Holbrook (by mutation) and C G 

de Guticrrez-Mahonei, St Vincent's Hospi- 
tal, \ 1’ 

Diffusion of painful stimuli o\er segmental, 
infrasegment il and suprasegmental lei els of 
the spinal cord 

4 Leonard W Jarcho ( introduced by Philip 

Bard), l oh ns Hoplms Unucrsity School of 
Medicine 

E\citabiht\ of cortical afferent si stems in 
relation to anesthesia 

5 Stuart Abel and Stanley C Harris ( introduced 

by John S Grai), Xorthuestcrn Unncrsitv 
Medical School 

Morphine Benzedrine analgesia 111 obstetrics 
G Stanlei C Harris and Frances J Friend 
( introduced by J S Gni ), Northwestern 
l nueisity Duital School and Medical School 
Cont ribut ion of adrenals to morphine analgesia 
7 Broda O Barnes, Kingman, Art: 

Headache — etiologi md treitmcnt 
S A A Schiller and H L Jones ( introduced by 
C I Reed), V S \aial Hospital and 
\aial Medical Research Institute 
Subjectne responses to small reductions in 
biromctnc pressure in subjects with func- 
tional joint pathologj 

h Robert F Heimburger (introduced by L W 
Freeman), The Chicago Memorial Hospital 
Pin siologieal factors in neurogenic bladders 



PROGRAM OF THIRTY-FIRST ANNUAL MEETING 


23 


10 L W Freeman and R F Heimburger (by 

invitation), Kennedy Veterans' Administra- 
tion Hospital, Memphis 
Spasticity in. transverse lesions of the spmal 
cord in humans 

11 G M Everett (introduced by R K Richards), 

Abbott Laboratories 

The effect of d-tubocuranne on the central 
nervous system 

12 W Ranb (introduced by F J M Sichel), 

bnivcrsity of Vermont 

An epinephrine-like catechol compound in the 
brain 

PHYSIOLOGY D 

Thursday, 2 00 p m 
Pine Room, Congress Hotel 


Pituitary and Thyroid 

1 Kendrick Hare, Cornell Unncrsity Medical 

College 

The nervous control of the release of pituitrin 

2 Stanlej L Wallace (by invitation), Edwards 

C Whatle) (by invitation), George A 
Anderson (by invitation), and J Mavwell 
Little, The Bowman Gray School of Medicine 
The effect of pitressm on the excretion of 
chloride and water m the human 

3 Carroll A Handley (by invitation) and A D 

Keller, Baylor Utmersily College of Medicine 
Morphine induced secretion of pitressm in 
dogs mth hypophyseal stalk section 

4 Raymond Gregory and Glenn A Drager 

(by imitation), University of Texas Medical 
Branch 

The effect of pancreatectomy on the hy- 
pophy sis 

5 Hubert R Catchpole, bnnersity of Illinois 

College of Medicine 

Cellular distribution of glycoprotein m the 
anterior lobe of the pituitary gland 

6 R E Haist and E J Pugh (by invitation), 

University of Toronto, Canada 
A method of estimating the total volume of the 
pancreatic islets in small animals 

7 S B Barker, State Unncrsity of Iona 
Effect of dimtrophenols on rat thyroids 

S K E Paschkis, A Cantarow, and W Peacock 
(by invitation), Jefferson Medical College and 
Massachusetts Institute of Technology 
Influence of female sex hormone on uptake of 
radioactive iodine by the thy roid 
9 James H Leathern and Robert D Seeley 
(by invitation), Rutgers Unncrsity 
The influence of hypothyroidism on plasma 
and liver protein concentrations 


PHYSIOLOGY 
Papers Read by Title 

1 Shannon C Allen, II right Field 

Ability of human subjects to withstand 
“explosive compression” 

2 William F Allen, L rmersity of Oregon 1 Icdi- 

cal School 

Bark used for the response m a positiv e condi- 
tioned reflex 

3 Alice M Bahrs and Rosalind Wulzen, Oregon 

State College 

Effect of deficiency in anti stiffness factor on 
relative arterial occlusion pressure of guinea 
pigs 

4 T C Barnes Hahnemann Medical College 

and Hospital of Philadelphia 
Outline of a method of procedure in electro- 
encephalography 

5 T C Barnes, Hahnemann Medical College 

and Hospital of Philadelphia 
Transient phase boundary potentials which 
resemble the nerve impulse 

6 T C Barnes, Hahnemann Medical College 

and Hospital of Philadelphia 
Electrical action of anticonvulsant drugs 

7 T C Barnes, Hahnemann Medical College 

and Hospital of Philadelphia 
Mech imsm of Action of Prostigmme 

8 T C Barnes and Mane D Amoroso (by in- 

vitation), Hahnemann Medical College and 
Hospital of Philadelphia 
Electroencephalograms correlated with scores 
of the bell adjustment inventory for per 
sonality 

9 T C Barnes and Marie D Amoroso (by in- 

vitation), Hahnemann Medical College and 
Hospital of Philadelphia 
Bioelectncal studies of fatigue III Further 
studies of alleged mental fatigue in students 

10 T C Barnes and Marie D Amoroso (by in- 

vitation) Hahnemann Medical College and 
Hospital of Philadelphia 
Esc of pentotbnl in electroencephalography of 
babies 

11 T C Barnes and R Beutner, Hahnemann 

Medical College and Hospital of Phila 
dclphia 

On the role of ncetvlehohne and esterase 
during nerve activity 

12 Clarissa H Beatty (introduced by Magnus I 

Gregersen), College of Physicians and 
Surgeons, Columbia L nticrsily 
The arterial blood glucose level in alloxan 
diabetic dogs subjected to hemorrhage 

13 J R R Bobb (by mutation) and Harold D 

Green, Bowman Gray School of Medicine 
Absence of any influence of heparin upon 
ischemic compression shock studied at 
various environmental temperatures 
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14 Stanley E Bradlej, John J Currj, and 
Geraldine P Bradlej ( introduced by Hans 
0 Haterius), Boston University School of 
Medicine and the Evans Memorial, Massa- 
chusetts Memo) ml Hospitals 
Renal extraction of P-ammohippurate in 
normal subjects and in essential hyperten- 
sion and chronic diffuse glomerulonephritis 

14 Stanlej E Bradlej and Mejer H Halperm 

(• introduced by Hans 0 Haterius), Boston 
University School of Medicine and the Evans 
Memorial, Massachusetts Memorial Hos- 
pital 

Renal oxygen consumption and sodium 
P-anunoluppurnte (PAH) evtraction m 
normal man dui ing abdominal compression 

15 C G Breckenridge ( introduced by A D 

Keller), Bai/loi Lniveisity College of Medi- 
cine 

Retention of sev functions after isolation 
of pars anterior by evtupation of the 
hypophysial stalk 

16 C G Breckenridge ( inhoduced by A D 

Keller), Baylor Uiwcisity College of Medi- 
cine 

Intracellular granules in the hypothalamus 
and infundibulum of the dog 

17 C G Breckenridge (by invitation) and A D 

Keller, Bayloi C niversily College of Medi- 
cine 

Immediate md permanent dwarfing with 
subsequent sexual development following 
ncar-ordinao bj popln sectomy in three- 
months old female puppy 

18 Reg B Bromdy (introduced by Philip Baid), 

Johns Hopkins t niversily 
Conditioned 1 espouses in a decorticate dog 

19 H D Bruner, L niversily of Pennsylvania 
The hot wire anemometei as a flowmetei 

1 L D Carlson and H L Burns (by invitation), 

' l niversily of If ashmgton 

A method suitable for application of moist 
heat therapy and applicable for controlling 
moist chambers 

21 L D Carlson, W R Lovelace, II (by mmla- 

tahon), and H L Burns (by invitation), 
Unmet silt / of If ashmgton 
Oxygen requirements in commercial aviation 
as determined bv physiolqgic, medical and 
engineering bases 

22 Samuel A Corson and Otto C Elmer {by 

‘invitation), University of Minnesota School 
oj Medicine 

Measurement of total and bicarbonate base 
of urine by the cation rosin exchange and 
clectrodiah sis methods 

23 J M Crismon and F A Fuhrman, Stanford 

Unnersity 


Production of lcgional ischemia by mtravas 
cular injection of glass and plastic micro 
spheres m graded sizes 

24 B Dauber (by invitation), L Horlich (by 

imitation), and L N Katz, Michael Reese 
Hospital 

The protective action of thyroid and potas 
sium iodide m cholesterol induced athero- 
sclerosis in chickens 

25 John E Davis and Wilburn M Hamilton 

(by invitation), University of Arlansas 
School of Medicine 

The influence of folic acid on serum cholines 
terase activity in human subjects 

26 G G Deamn (by invitation) and F R 

Steggerda, University of Illinois 
The use of the spectrophotometer for meas 
uring changes in skin reflectance m ratio 
pipiens 

27 Richard C de Bodo and Kathryn F Prescott 

(by invitation), New York University Col- 
lege of Medicine 

The relationship of insulin hypersensitivy to 
increased sugar utilization 

28 C F Dick (by invitation), J F Bosma (by 

invitation), and E Gellhorn, University of 
Minnesota 

Contracture and suppiession of cortical 
activity 

29 Victor A Drill and Aldo P Truant (by invita- 

tion), Yale University School of Medicine 
Influence of thyroid gland on the conversion 
of carotene to vitamin A 

30 A L Dunn (by invitation) and A R Mcln- 

tvre. University of Nebrasla College of 
Medicine 

Rectangular pulse generator for stimulating 
tissue 

31 Abraham Dury (by invitation), Eugene D 

Robin (by invitation), and Chester E 
Leese, George Washington University Medi- 
cal School 

The effect of different grades of penicillin on 
the motility of the rabbit uterus 

32 John Field, II and Ruth L Dryer (by invita- 

tion), Stanford University 
Effect of sodium caprylate on the thermal 
stability of the respnatoiy sy stem in rat 
brain 

33 M H F Friedman, B F Haskell (by invita- 

tion), and William J Snape (by invitation), 
Jefferson Medical College 
Treatment of non-specific ulcerations of the 
intestinal tract with extracts of intestinal 
mucosa 

34 M H F Friedman and Elizabeth N King 

(by invitation) , Jefferson Medical College 
Presence of a specific gastric, hormone (gas 
trm) m the dog’s pyloric mucosa 
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35 Robert Gaunt and Mildred Lihng (by invita- 

tion), New York and Syracuse U mvirsitics 
The effects on rats of large doses of an es- 
trogen, the methyl ether of bis dehvdro- 
doisynolip acid 

36 Ernst Gellhorn, University of Minnesota 

Medical School 

Patterns of muscular innervation in man 

37 Theodore Gillman, Joseph Gillman, and Joel 

Mandelstam ( introduced by C I Reed), 
Unuersity of If itwatersrand, Johannesburg, 
So Africa 

Studies of carbohydrate metabolism in South 
African negro pellagrins II Insulin-adren- 
alin tolerance tests 

38 Jorge Gonzalez Q (by invitation) and Clifford 

A Angerer, Ohio State Unnersity 
The effect of various substrates on the owgen 
uptake of thymus in adrenalectonuzed rats 

39 Jorge Gonzalez Q (by invitation) and Clifford 

A Angerer, Ohio State University 
Weight changes in various endocrine glands 
of normal rats after prolonged treatment 
with testosterone 

40 R G Grenell and H S Burr (by invitation) , 

Yale University School of Medicine 
Surface potentials and peripheral nerve 
regeneration 

41 M H Halpenn, C K Friedland, and R W 

Wilkins (introduced by H O Hatenus), 
Boston University School of Medicine and 
Evans Memorial, Massachusetts Memorial 
Hospitals 

The effect of local compression upon blood 
flow in the extremities of man 

42 W F Hamilton and John W Remington, 

University of Georgia School of Medicine 
Modifications in the method for calculating 
stroke volume from the central pressure 
pulse contour 

43 James D Hardy and Helen Goodell (by 

invitation), Cornell Unnersity Medical 
College 

Thermoregulatory phenomena associ ited w ith 
exposure to warm and cold environment 

44 James D Hardy, Harold C Wolff, and 

Helen Goodell (by imitation), Cornell Uni- 
versity Medical College 
Intensity discrimination of pain sensation 

45 A Sidney Harris and Wilson P Matlock 

(by invitation), Bcstcm Racrtc l nivcrsity 
School of Medicine 

Effects of anoxenuc anoxia upon refractoriness 
of mammalian cardiac muscles m situ 

46 Eleanor Clarice Hay, Inslilul dc Mtdccine el 

dc Chirurgic cxptrimcntalcs, Unncrsitb 
dc Montreal 

Hepato and nephrotoxic effect of glycine 


47 R C Herrin and C C Lardinois (by imita- 

tion), Unnersity of Wisconsin 
Renal clearance of citrate in dogs 

48 E Homburger (by invitation), B Etsten (by 

mutation), and H E Himwich, Albany 
Medical College and Medical Ditiston, 
Edgeuood Arsenal 

Factors influencing the susceptibilita of rats 
to barbiturates 

49 C Riley Houck, Richard J Bing, Frank N 

Craig, and Frank E Yisscher (introduced 
by Homer W Smith), New fork University 
College of Medicine 

Renal hyperemia m the dog after intravenous 
infusion of adenosine, adeny lie acid, or ade- 
nosmet nphosphate 

50 C Riley Houck (by invitation), Betty Craw- 

ford (by invitation), James H Bannon 
(by invitation), and Homer W Smith, New 
1 orl Unnersity College of Medicine 
Mechanism of death m dogs following the 
intravenous injection of nitrogen mustards 

51 Herbert P Jacobi (by invitation), James W 

Chappell (by invitation), and Sergius Mor- 
gulis, Unnersity of Nebrasla College of 
Medicine 

Some effects of alpha tocophery 1 phosphate 
on enzymatic activity 

52 Irwin H Kaiser (introduced by SR M 

Reynolds), Carnegie Institution of Tf ash- 
ington 

Effects of atropine and estrogens on endo- 
metrial blood vessels m intraocular trans 
plants 

53 Irwin H Kaiser (introduced by S R M 

Reynolds), Carnegie Institution of Wash- 
ington 

Modification by anti-histannmc agents of 
estrogenic effects on endometrial blood 
vessels in intraocular transplants 

54 A D Keller, Baylor University College of 

Medicine 

Failure of sexual development following le- 
sions in environs of the pineal in “senior” 
female pups 

55 A D Keller and C G Breckenndge (by 

invitation), Baylor Unnersity College of 
Medicine 

Retention of normal insulin tolerance and 
adrcnil cortex following extirpation of 
hvpophysial stalk m dog 

56 R F Klme, Unnersity of Virginia 
Effectsof severe anoxia and their amelioration 

57 S A Komarov, Richard Kolm and Harry 

Shay, Temple l nnersity School of Medicine 
Excretion of neutral red In the liver and 
kidnevs 
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58 S W Kuffler, Y Laporte, and R E Rans- 

meier ( introduced by R W Gerald), Uni- 
versity of Chicago 

Reflex activity of the frog’s small-nerve 
motor sj'stem 

59 Eleanor M Larsen ( introduced by Walter J 

Meek), University of Wisconsin 
The effect of the fatigue of static effort upon 
stance oscillations 

60 Eleanor M Larsen ( introduced by Walter J 

Meek), University of Wisconsin 
The effect of the fatigue of static effoit and 
of continued standing upon the point of 
balance in recumbency 

61 Richard E Lee and Nma Zworjkin Lee 

(introduced by Magnus I Gregersen), Col- 
lege of Physicians and Surgeons, Columbia 
University 

The peripheral vascular system and its reac- 
tions in scuivy An experimental study 

62 R Levine and B Huddlestun (by invitation), 

Michael Reese Hospital 
The mode of excretion of fructose by the dog 

63 W D Lotspeich (by invitation) and R F 

Pitts, Syracuse Umvcistty College of Medi- 
cine 

The role of ammo acids m the renal tubular 
secretion of ammonia 

64 Esther L McCandlcss (by invitation ) and 

J A Dje, Cornell Umvci&ity 
Effects of alloxan administration m the calf 

65 J F McClendon and William C Foster (by 

invitation), Hahnemann Medical College 
The thyroid gland of the smallest mammal 

66 Paul L McLain and C H William Ruhe 

(introduced by C C Guthrie), Unweisity 
of Pittsburgh 

Observations on the dilution principle of 
relative serum volume estimation 
j/ David I Macht and Marcus Ostro (by invita- 
tion), Sinai Hospital 

Phytotoxic reactions of normal and irradiated 
blood sera 

6$ David I Macht and Marcus Ostro (by invita- 
tion), Sinai Hospital 

Influence of X-rays on the thromboplastic 
and phj totoxic properties of penicillin and 
streptomj cm 

69 David I Macht, Sinai Hospital 

Influence of antibiotics and sulfonamides on 
the growth of yeast 

70 David I Macht, Sinai Hospital 
Thromboplastic propeities of penicillin and 

streptomj cm 

71 David I Macht, Smai Hospital 

Influence of penicillin and streptomycin on 
the behavior of rats 

72 S H Macht (by invitation), M H F Fried* 

man, and B H Malone (by imitation), 
Jefferson Medical College 


The relation of stomach shape to emptying 
time 

73 George L Maison and Hans O Hatenus, 

Boston University Medical School 
Terminal changes m cardiac activity and m 
respiration m death from severe hypo 
thermia 

74 N S R Maluf, Harvard Medical School 
The effect of interpleural adhesions on pul 

monary expansion and venous pressure 

75 N S R Maluf, Harvard Medical School 

A method for the measurement of velocity 
and volume-flcm of blood in the inferior 
vena cava of intact dogs 

76 M Marks (by invitation), M Spiegel-Adolf 

(by invitation), and E A Spiegel, Temple 
University 

Effect of cerebial concussion upon chemically 
induced convulsions 

77 S O Mast, Johns Hopkins University 
The process of feeding in paramecium 

78 S O Mast, Johns Hopkins University 
Changes in the food-vacuole and digestion in 

paramecium 

79 Walter J Meek, J A E Ejster, J W 

Stntzman, and W E Gilson (by invitation), 
University of Wisconsin 
Electrical phenomena m mammalian smooth 
muscle 

80 A T Milhorat and O Djethelm (by invita- 

tion), Cornell University Medical College 
Substances in blood of patients during emo 
tional states Effect on the isolated rabbit 
intestine 

81 Campbell Moses (introduced by C C 

Guthrie), University of Pittsburgh 
Diurnal variation m the specific gravity of 
the blood, serum, corpuscles and hematocrit 
reading 

82 David W Northup, J Clifford Sticknej, and 

Edward J Van Liere, West Virginia Uni- 
versity School of Medicine 
Effect of hemorrhage on intestinal absorption 
of clilonde in the presence of sulphate 
S3 M Jane Oesterhng (by invitation) and 
William T Salter, Yale University School 
of Medicine 

Micro-colorimetric determination of urinary 
estrogens over short periods of time 

84 A G Oliver (by invitation) and A D Keller, 

Baylor University College of Medicine 
The immediate effects of varying degrees of 
hypophysectomy in the previously pan- 
ereatized dog 

85 O Sidney Orth, Milton Davis (by invitation), 

and Jane M Moir (by invitation), Univer- 
sity of Wisconsin Medical School and Slate 
of Wisconsin General Hospital 
Clinical experience with use of the pneumatic 
balance resuscitator 
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5 6 David T Overbey (by imitation), Antonio 

Ramirez ( 61 / invitation), C J Wiggers, and 
Hampden C Lawson, Unnersity of Louis- 
ville 

Bleeding volume and blood volume m hemor- 
rhagic shock 

57 Richard R Overman, Theron S Hill (by 

invitation), and Hudson Jost (by invita- 
tion), University of Tennessee College of 
Medicine 

Ionic balance and correlated psv cho-phy sio- 
logical measurements in premenstrual ten- 
sional states 

SS Richard R Overman, A K Davis (by invita- 
tion), and Elva Tharp (by invitation), Uni- 
tersihj of Tennessee College of Medicine 
Blood and “extracellular” fluid volumes and 
ionic balance 111 human therapeutic ma- 
laria 

S9 Edward D Palmes and Charles R Park 
(introduced by Raj G Daggs), Armored 
Medical Research Laboratory 
Thermocouples for the measurement of the 
surface temperature of the slui 

90 Edward D Palmes (introduced by Raj G 

Daggs), Armored Medical Research Labo- 
ratory 

An apparatus and method for the continuous 
measurement of evaporative water loss from 
human subjects 

91 Kenneth E Penrod, Boston bnnersity 

School of Medicine 

Chronic toxicitj of hexnchlorocyclohexane 
and its gamma-isomer (Gammexane) in 
rats 

92 Naomi E Pettengill (by invitation) and 

Arthur W Martin, bnnersity of 11 asli- 
inglon 

The amounts of connective tissue in various 
muscles of the dog with some interspecific 
comparisons 

93 Charles S Petty (by invitation ) and Arthur 

AT Martin, bnnersity of Washington 
Some observations on the effect of thiouracil 
and dimtroplienol on the chick metabolic 
rate 

94 B P Reed (by invitation) and C I Reed, 

University of Illinois 

X-raj diffraction studies on human dental 
enamel 

95 C I Reed, Unnersity 0 / Ithnois 
Hypercalcemia and hj pervitammosis D 

9G C I Reed and B P Reed (by invitation), 
Unnersity of Illinois 

Electron microscopy of erv throev tea from dog 
blood 

97 C I Reed, bnnersity of Illinois 

V modification of manual method of artificial 
respiration 


98 C I Reed and B P Reed (by imitation), 

bnnersity of Illinois 
Electron microscopy of bull sperm 

99 Warren S Rehm and Lowell E Hokm (by 

initiation), bnnersity of Louisnllc School 
of Medicine 

Effect of hydrochloric acid on the potential 
of the resting and secreting stomach 

100 Warren S Rehm and Lowell E Hokin (by 

imitation), l nuersily of Louisnllc School 
of Medicine 

The effect of applied current on the potential 
betw een a dead stomach and HCL 

101 S R M Reynolds and I H Kaiser (by 

imitation), Carnegie Institution of IT asft- 
mglon 

Application of the strain gage d\ namometer 
to quantitative evaluation of uterine ac- 
tivitv m experimental animals 

102 S R M Reynolds, Carnegie Institution of 

II ashtnglon 

Differential uterine tensions and the flow of 
maternal blood through the uterus during 
pregnancy 

103 Monroe J Romansky, Eugene D Robin, and 

Lois Gnagy ( introduced by C E Leese), 
II alter Reed General Hospital 
A study of unnarv gonadotropin output in 
patients with testicular tumor 

104 Jane Sands Robb and Cornelius T Kaylor 

(by invitation), Syracuse Unnersity 
The conducting system m human foetal hearts 
and implications regarding Q T based 
thereon 

105 N P Scala (by mutation) and E A Spiegel, 

Temple bnnersity 

Depression of labyrinthine excitability by 
acoustic stimuli 

106 S Rodbard (with the technical assistance of 

L Taylor) Michael Reese Hospital 
Evidence for a temperature sensitive center 
m a poikilothcrm, the turtle 

107 I H Rozenfeld (by mutation), R W Gerard, 

L H Boyarsky (by invitation), and J B 
Smyth (by mi Italian), L nuersityof Chicago 
An instrument to measure muscle tonus in 
man 

10S A H Ryan and L B Nice, Chicago Medical 
School 

Effect of morphine and certain other drugs 
on a sy mpathetic reaction in man 

109 Walter B Shelley and Frank M Melton (by 

mutation ), bnnersity of Pcnn&tjhania 
Studies on absorption through norma! human 
skin 

110 Landrum B Shuttles, Johns Hop! ins Hos- 

pital 

Effects of low oxvgui tension on fertility m 
adult male guinea pigs 



28 


FEDERATION PROCEEDINGS 


111 F J Sichel and Cheryl Parkhurst (6i/imn fa- 

tten), University of Vermont College of 
Medicine 

The role of potassium m conduction of the 
impulse in striated muscle 

112 Ernst Simonson and Ancel Kejs, University 

of Minnesota 

Energy cost m horizontal and grade talking 
of poliomyelitis patients 

113 Irwin W Sizer, Massachusetts Institute of 

Technology 

The omdation of certain amino acids and 
proteins by peroxidase and hydrogen 
peroxide 

114 Jay A Smith ( introduced by LB Nice), 

Chicago Medical School 
Lack of effect of a digitalis preparation on the 
blood piessure decrease caused by ami- 
nophyllin 

115 Wilbur K Smith, University of Rochester 
The differential action of erythroidme m the 

normal and m the decerebrate animal 

116 A Sokalchuk ( inhoduced by E A Spiegel), 

Temple University Medical School 
„ Blood pressure in seasickness 
7 E A Spiegel, A J Lee (by invitation), 
M Marks (by invitation), and M Spiegel- 
Adolf (by invitation) , Temple University 
Changes of the electrical disehaiges of the 
hypothalamus and nudbram tegmentum in 
cerebral concussion 

18 E A Spiegel and A Sokalchuk (by mvtla- 
* tion), Temple University 

Influence of medication upon blood pressure 
' m seasickness 

119 J W Stutzman, Quill Murphy (by invita- 

tion), and C R Allen, University of UTs- 
constnand Umvemty of Texas 
Further studies on the production of cyclopro- 
pane epinephrine tachycaidia 

120 J E Thomas, Jefferson Medical College 
The intestinal pH threshold for regulation of 

gastric emptying 

121 Julian M Tobias and Rosemary Holmes (hi; 

invitation), University of Chicago 
Observations on the use of the oxygen cathode 

122 Julian M Tobias, University of Chicago 

Toxicity Laboratory 

Studies on the sodium, potissium and water 
content of tissues m the cockroach (peri- 
planata amencana) 

123 Robert D Tschirgi (introduced by It W 

Gerard), University of Chicago 
Furt her analysis of the gasp reflex 

124 Caroline tum-Suden, Boston University 

School of Medicine 

The effect of ergotamme tartrate on potas- 
sium tolerance 

125 Da\ id B Tyler, California Institute of Tech- 

nology 


The effect of benzedrine and certain bar- 
biturates during prolonged wakefulness 

126 David B Tyler, J Goodman (by invitation), 

and T Rothman (by invitation), California 
Institute of Technology 
The effect of mental “activity” and experi- 
mental insomnia on the electrical activity' 
of the bram 

127 Edward J Van Liere, J Clifford Stickney, 

and David W Northup, West Virginia 
University 

Effect of stimulation of carotid sinus region 
on absorption from small intestine 

128 G van Wagenen, Yale University School of 

Medicine 

Maturity induced by testosterone m the 
young male monkey' 

129 G E Wakerlin, H Minatoya (by invitation), 

T Lefco (by invitation), John Marshall 
(by invitation), and Rufus Walker (by invi- 
tation), University of Illinois College of 
Medicine 

Fui tlier observations on the prophylaxis of 
experimental renal hypertension with renal 
extracts 

130 K G Wakim, U M Leden (by invitation), 

F H Krusen (by invitation), and J F 
Herrick, Mayo Foundation and Mayo Clinic 
The effects of heating by microwaves on 
venous return 

131 John R Whittier (by invitation) and Fred A 

Mettler, Columbia Umveisity College of 
Physicians and Surgeons 
Subthalamic lesion m the primate 

132 G C Wickwire and Ruth Krouse (intro- 

duced by W E Burge), University of 
Illinois 

The effects of carbon dioxide on insulin con 
vulsions and bram potential 

133 Rosaline L Wilhelm (by invitation), Warren 

E Gilson (by invitation), and O Sidney 
Orth, Stale of Wisconsin General Hospital 
and University of Wisconsin Medical School 
Pressures produced m the respiratory tract of 
anesthetized patients during spontaneous, 
controlled or artificial respiration 

134 J H Wills, University of Tennessee 
Studies on the mechanism of action, of 

veratrine upon the neuromuscular system 

135 C N Woolsey, H -T Chang (by invitation), 

and P Bard, Johns Hopkins University 
Distribution of cortical potentials evoked by 
electrical stimulation of dorsal roots in 
macaca mulatto 

136 H T Wycis (by invitation), M Marks (by 

invitation), and E A Spiegel, Temple 
University 

Effect of cerebral concussion upon the thres- 
hold of electrically induced convulsions 
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137 B W Zweifach, Ephraim Shorr, and S Baez 
(by invitation) , Cornell University Medical 
College and the New York Hospital 


Hepato renal factors in circulatory homeos- 
tasis, XI A vaso exeitor principle in the 
blood of hypertensive dogs 


THE AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 

Thirty-Eighth Annual Meeting 


BIOCHEMISTRY A 
Monday, 9 00 am 

North Assembly Room, Stevens Hotel 


Inhibitors of Enzyme Action 

1 Hans Lineweaver and C W Murray (by 

invitation), Western Regional Research Labo- 
ratory , Albany, California 
Apparent identity of antitrypsin of egg white 
and ovomucoid 

2 Donald E Bowman, Indiana University 

School of Medicine, Indianapolis 
Further differentiation of bean antitryptic 
factors 

3 Eugene C Loomis ( introduced by Oliver 

Kamm), Parke, Dans and Company, Detroit 
Fibnnolysm and antifibrmolysin 

4 Albert Dorfman, Melvin L Ott, and Elizabeth 

J Reimers (introduced by Ralph I Dorfman), 
Army Medical Center, Washington, D C 
The determination of antihyaluromdase in 
human blood 

5 J Raymond Klein and Norman S Olsen 

(by invitation), University of Illinois College 
of Medicine, Chicago 

Inhibition of d-atmno acid oxidase by hope 
acid 

6 John O Hutchens and Thomas McMahon 

(introduced by Franklin C McLean), Uni- 
tersily of Chicago 

Effect of sodium fluoroacetate on oxidative 
steps of carbohydrate metabolism 
1 D If "Wilson, Adelaide M Elluva (by invita- 
tion), and Samuel Gunn, University of 
Pennsylvania, Philadelphia 
The metabolic fate of radioactive lactate in the 
pblorhmwzed animal 

8 Thomas P Singer (introduced by H G Wood), 

Western Reserve University School of Medi- 
cine, Cleveland 

On the mechanism of enzy me inhibition by 
sulfhvdrvl reagents 

9 E S Guzman Barron, and Sherman Dickman 

(by mutation), and T P Singer (by invita- 
tion), Unucrsity of Chicago 


The inhibition of enzymes by ionizing radia- 
tions 

10 K A C Elliott and Marion K Birmingham 
(by invitation) , McGill University, Montreal, 
Can 

The effects of pH on the respiration of brain 
slices 

BIOCHEMISTRY B 
Monday, 9 00 a in 

Private Dining Room 2, Stevens Hotel 


Lipids 

1 DeWitt Stetten, Jr and William H Goldwater 

(by invitation), Columbia University, New 
York 

The origin of certain fetal metabolites 

2 W R Bloor, University of Rochester, Rochester, 

N Y 

A colorimetric method for the determination 
of small amounts of lipid 

3 Aaron Bodansky, Hospital for Joint Diseases, 

New I ork 

The significance of border line values of serum 
free cholesterol 

4 W C Hess, Georgetown Medical School, Wash- 

ington, D C 

Chromatographic separation of cholesterol and 
cholesterol esters from blood plasma 

5 Alfred E Koehler and Elsie Hill (by invita- 

tion), Santa Barbara Cottage Hospital and 
the Sansum Clinic Research Foundation, 
Santa Barbara, Calif 

Molecular sublimation and distillation of 
cholesterol and its esters 

6 E V Flock, J C Cain (by invitation), J H 

Gnndlay, and J L Bollman, The Mayo 
Foundation, Rochester, Minn 
Phospholipids of lymph following feeding of 
fat to dogs 

7 R G Sinclair, Queen’s University, Kingston, 

Canada 

The composition of serum phospholipids 
S L B Macpherson (by invitation) and Colin C 
Lucas, Lnncrsily of Toronto, Toronto, Can 
Inositol containing phospholipid of rat Iner 
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9 Jordi Folch, McLean Hospital, Waverley, and 
Harvard Medical School, Boston 
Isolation of a soybean phosphatide containing 
carbohydrate, inositol and glycerol as con- 
stituents 

10 Paul L Munson (by invitation), Mary Ellen 

Jones (by invitation), Arthur E Heath (by 
invitation), and F C Koch, Armour Labo- 
ratories, Chicago 

Isolation of alpha-ipono-palmitm from pan- 
creas 

11 William A Horwitz (by invitation) and Warren 

M Sperry, New York Stale Psychiatric 
Institute and Hospital 

Biochemical changes in the blood following 
electric shock therapy 

BIOCHEMISTRY C 

Monday, 9 00 a m 
West Ballroom, Stevens Hotel 


Proteins 

1 Ma\ A Lauffer, University of Pittsburgh 
Crystallization of tobacco mosaic virus by 

serum albumin 

2 Frank W Putnam ( introduced by W R 

Tweedy), Camp Detrick, Fiedenck, Md 
Physical chemical properties of crystalline 
botulinus A to\in 

3 C A Knight, Rockefeller Institute foi Medical 

Research , Princeton, N J 
Biochemical studies on highly purified prepara- 
tions of influenza A and B viruses 

4 Dempsie Morrison and Harold A Jeskey (by 

invitation), Lniveisity of Tennessee, Mem- 
phis 

The pigment, lipids and proteins of the malaria 
parasite (P knowlesi) 

5 Abraham Mazur and Ephraim Shorr, Cornell 

University Medical College and the New 
York Hospital, New York 
Hepato renal factors in circulatory homeos- 
tasis, IX properties of a partially purified 
hepatic vaso-depressor principle 

6 R F Furchgott (by invitation) and Ephraim 

Shorr, Cornell University Medical College 
and the New York Hospital, New York 
Hepato-renal factors in circulatory home- 
ostasis, X an hepatic enzyme system which 
inactivates an hepatic vaso-depressor 
(Physiol ) 

7 F Lee Rodkey (by invitation) and Eric G 

Ball, Harvaid Medical School, Boston 
Oxidation-reduction potentials of cyto- 
chrome C 

8 Christopher Carruthers ( introduced by H A 

Mattill), Barnard Free Skin and Cancer 


Hospital and the Department of Anatomy, 
Washington University School of Medicine, 
St Louis 

Polarograpbic determination of cytochrome C 
9 M Laskowski, Anna Kazenko (by invitation), 
and Cecilia K Keith (by invitation), Mar- 
quette Medical School, Milwaukee 
Attempts fo identify a new crystalline protein 
from beef pancreas as a proteolytic zymogen 

10 Walter H Seegers, Robert C Murphy (by 

invitation), Arnold G Ware (by invitation), 
Stephen R Bodnar (by invitation), and M 
Mason Guest, Wayne University College of 
Medicine, Detroit 

A substance derived from bovine plasma which 
produces leucopema and lowers blood pres- 
sure 

11 John Fuller Tajlor, Washington University 

School of Medicine, St Louis 
The purification of phosphofructokmase from 
rabbit muscle 

BIOCHEMISTRY D 

Monday, 9 00 am 

English Walnut Room, Congress Hotel 


Micro-Organisms 
(Nutrition and Metabolism) 

1 Ralph W McKee, Quentin M Geiman (by 

invitation), and Theodore S Cobbey, Jr 
(by invitation), Harvard Medical School, 
Boston 

Anuno acids in the nutrition and metabolism of 
malarial parasites 

2 Rolhn D Hotchkiss, Rockefeller Institute for 

Medical Research, New York 
The assimilation of ammo acids by respiring 
washed staphylococci 

3 M John Bojd (by invitation) , Milan A Logan, 

and Alfred A Tytell (by invitation), Uni- 
versity of Cincinnati College of Medicine 
Grow'th Requirements of Clostridium welchu 

4 John R Totter and Edith S Sims (by invita- 

tion), Univeisity of Arkansas, Little Rock 
Studies on the function of pterolyglutamic acid 
in Sti cplococcus faecalis 

5 George H Hitchings and Elvira A Falco 

(by invitation), The Wellcome Research 
Laboratories, Tuckahoe, N Y 
The occurrence and isolation of the pneu- 
monia-susceptibility factor 

6 Willis A Gortner and Frances E Volz (intro 

ducedby L A Maynard), Cornell University, 
Ithaca, N Y 

The maintenance of L casei and L arabmosus 
cultures in the lyophilized state 



PROGRAM OF THIRTY-FIRST ANNUAL MEETING 


31 


7 L M Henderson (by invitation) and Esmond 
E Snell, University of Wisconsin, Madison 

A uniform medium for microbiological deter- 
mination of ammo acids with various test 
organisms 

S Gernt Toennies and Dorothy Leaf Gallant 
(by invitation), Lankenau Hospital Research 
Institute and Institute for Cancer Research, 
Philadelphia 

A study of experimental variables in the bac- 
teriological determination of amino acids 
(Microbiological Assay) 

9 H E Carter, R K Clark, Jr (by invitation), 
Edwin H Flynn (by invitation), Betty Lytle 
(by invitation), and Mary Robbins (by invi- 
tation), Noyes Laboratory of Chemistry, 
Urbana 

Oxidation of weso-inosvtol by acetobacter 
suboxydans 

JOINT SESSION OF THE FEDERATION 
1 4$ P ™ 

Grand Ballroom, Stevens Hotel 
Program on p 3 

BIOCHEMISTRY BUSINESS MEETING 
Monday, 4 IB p m 

Grand Ballroom, Stevens Hotel 
BIOCHEMISTRY A 
Tuesday, 9 00 a m 

North Ballroom, Stevens Hotel 


Carbohydrate Metabolism 

1 Otto Meyerhof and Peter Oesper (by invita- 

tion), Unuersity of Pennsylvania, Phila 
delphia 

The oxidative reaction of fermentation 

2 Alan H Mehler (by invitation), Arthur Korn- 

berg (by invitation), Samtago Gnsolia (by 
mutation), and Serero Ochoa, New York 
University College of Medicine 
The specificities of some dehy drogenases 
toward pyridine nucleotides 

3 Gerty T Con and Milton TV Slem (by invita- 

tion), Washington Unuersity School of Medi- 
cine, St Louis 

Gluco- and fructokmase in mammalian tissues 

4 M F Utter, ITcstcrn Reserve Unuersity, 

Cleveland 

Inactivation of phosphohexokinase in brain 

5 E Racker and I Knnsky (introduced by 

Alwm M Pappenheimer, Jr ), New York 
Unuersity 

Inhibition of glycolysis in mouse brain ho- 
mogenates by ferrous sulfate (Immunol ) 


6 A B Hastings, C B Anfinsen, R G Gould 

(by invitation), I N Rosenberg (by invita- 
tion), and A K Solomon (by invitation), 
Harvard Medical School, Boston 
In vitro observations on C H 0_ incorporation 
m liver glycogen 

7 Victor Lorber (by invitation), Nathan Lifson 

(by invitation), Warwick Sakami (by invita- 
tion), and Harland G Wood, Minnesota 
College of Medicine, Minneapolis, and West- 
ern Reserve University School of Medicine, 
Cleveland 

Conversion of propionate carbon to liver 
glycogen in the intact rat, studied with 
c 13 -labeled propionate 

8 Norman S Olsen (by invitation ) and J Ray- 

mond Klein, Unuersity of Illinois, Chicago 
Hyperglycemia following intravenous injection 
of insulin preparations 

9 Earl W Sutherland (by invitation) and Carl F 

Con, IT ashmgton Unuersity School of Medi- 
cine, St Louis 

Influence of insulin on glycogen synthesis and 
breakdown m liver slices 

BIOCHEMISTRY B 

Tuesday, 9 00 a m 

Private Dining Room-2, Stevens Hotel 
Steroids 

1 William H Fishman (introduced by E A 

Evans, Jr ), Unuersity of Chicago 
Beta-flucuromdase in the metabolic conjuga- 
tion of estrogenic hormones 

2 Robert W Bates and Herman Cohen (by 

invitation), E R Squibb and Sons, New 
Brunswick, N J 

Quantitative fluorescent micro method for the 
determination of natural estrogens 

3 Erma v O Miller, Olaf Mickelsen, and Ancel 

Keys, Unuersity of Minnesota, Minneapolis 
The excretion of 17 ketosteroids bv normal 
y oung men 

4 W H Pearlman, K E Paschkis, A E Rakoff 

(by invitation), A Cantarow and A A 
Walklmg (by invitation), Jefferson Medical 
College, Philadelphia 
The metabolism of estrone in the dog 

5 Leo T Samuels and Mary Pottner (by invita- 

tion), Unuersity of Utah Medical School, 
Salt Lake City 

The metabolism of testosterone by the livers 
of different species of animals 

6 Bernard B Longwell and F X Gassner (by 

mutation), University of Colorado School of 
Medicine, Dcmcr, and Colorado Agricultural 
Fiperimcnt Station, Fort Collins 
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The fecal excretion of androgens by the preg- 
nant con 

7 Charles Tesar (by invitation), Evelyn Borg- 

strom (by invitation), J R Xenos (by invi- 
tation), and R F Gallagher, University of 
Chicago, Chicago 

Rearrangement of steroid ring C Letols in 
alkali 

8 Seymour Lieberman (by invitation), Konrad 

Dobriner, and C P Rhoads (by invitation), 
Memorial Hospital, New York 
The isolation of metabolites of adrenal cortical 
hormones from human urine 

9 Ralph W McKee, Theodore S Cobbey, Jr 

(by invitation), and Quentin M Geiman (by 
invitation), Hariard Medical School, Boston 
Observations on the action of ascorbic acid in 
adrenal cortical function 

BIOCHEMISTRY C 

Tuesday, 9 00 a m 
West Ballroom, Stevens Hotel 


Proteins (continued) 

1 G Robert Greenberg (by invitation) and 
Cjrus P Barnum, Western Reserve Univer- 
sity, Cleveland, and University of Minnesota, 
Minneapolis 

Effect of pH on apparent plv of phenolic groups 
m protein 

' 2 Samuel Gunn and Adelaide M Delluva (by 

invitation), L ni versify of Pennsylvania, 
Philadelphia 

The biological conversion of radioactive phenyl- 
alanine to adrenalin 

3 John W Mehl, Richard J Wmzler, and Eva 

Pacovaka (by invitation), University of 
Southern California School of Medicine, Los 
Angeles 

The Biuret reaction The measurement of the 
amount of copper bound 

4 Arnold J Rawson (by invitation) and F 

William Sunderman, University of Pennsyl- 
vania, Philadelphia 

The calcium binding property of the serum 
proteins 

5 John G Remhold and Harrison F Flippm 

(by invitation) with the technical assistance 
of Elaine Clausen (by invitation), Philadel- 
phia General Hospital, Philadelphia 
Basic and acid groups of serum proteins in 
disease 

6 Dean Burk, John Hearon (by invitation), 

Hilton Levy (by invitation), and Arthur L 
Schade (by invitation), National Institute 
of Health, Belhesda (Md ), and Overly Bio- 
chemical Research Foundation, New Tori 


Reversible oxygenation of cobaltodihistidien 
to oxybis (cobaltodihistidme), and compari- 
sons with other metal -ammo acids, oxy- 
hemoglobin, and oxyhemocyamn 

7 Douglas A Macfadyen, Presbyterian Hospital 

of the City of Chicago 

Spectroradiometry of mnhydnn and some of 
its derivatives 

8 K A Kuikin (by invitation) and Carl M 

Lyman, A and M College of Texas, College 
Station 

Factors which influence the stability of trypto 
phane during the hydrolysis of proteins in 
alkaline solution 

BIOCHEMISTRY D 

Tuesday, 9 00 a m 

North Assemble Room, Stevens Hotel 


Antimetabolites, Antibiotics 

1 J R Haag, P H Weswig (by invitation) and 

Anna May Freed (by invitation), Oregon 
State College, Corvallis 
Antithiannne activity of bracken fern (Im- 
munol ) 

2 Gladys A Emerson, Merck Institute for Thera- 

peutic Research, Rahway, N J 
The antmtamm B c activity of desoxypyridox- 
me in the rat (Immunol ) 

3 Oliver H Gaebler and E V Herman (by in- 

vitation), Henry Ford Hospital, Detroit 
Metabolism ex-periments with mtimetabo- 
lites 

4 Heinrich Waelsch and Ernest Borek (by in 

vilahon), New York Stale Psychiatric In- 
stitute and Hospital and Columbia Umver 
sity, New York 

The antimetabolite effect of the optical isomers 
of the sulfoxide derived from methionine 

5 Ernest Borek (by invitation) and Heinrich 

Waelsch, New York Slate Psychiatric 
Institute and Hospital and Columbia Uni- 
versity, New York 

Homologues of methionine sulfoxide as glu- 
tamic acid antimetabolites 

6 Sidney W Fox, Marguerite Fling (by mmta 

lion), Yutaka Kobajashi (by invitation), 
and Frederick N Minard (by invitation), 
Iowa State College, Ames 
Inhibition of bacterial growth by amino acid 
cnantiomorpbs and their derivatives 

7 Ella H Fishberg, Erich Sehgmann (by invita- 

tion), and Michael Wassermann (by mmta 
tion), Beth Israel Hospital, New York 
Relation of reducing intensity to streptomycin 
susceptibility of bacteria 
S George E Boxer and Viola C Jehnek (by 
invitation), Merck and Company, Inc , Rah- 
way, N J 
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A chemical method for the determination of 
streptomycin m blood 

9 William H Elliott, (by invitation), Philip A 
Katzman, Sidney A Thayer, and Edward A 
Doisy, Saint Louis Unncrsity School of 
Medicine, St Loins 

Chemical studies on the antibiotic, funngacin 

10 R E Feenev (by invitation), E M Humphreys 

(by invitation), H D Lightbody and J A 
Garibaldi (by mutation), Western Regional 
Research Laboratory, Albany, Calif 
Nutritional studies on the formation of sub- 
tilin by Bacillus sublihs in surface cultures 

11 Alden E Boor, C Phillip Miller and Walter 

D Hawk (by invitation), Unncrsity of Chi- 
cago 

Protection of mice from the lethal action of 
some bacterial endotoxins by penicillin ad 
ministered previously 

BIOCHEMISTRY 

Tuesday, 2 00 p m 
Grand Ballroom, Stevens Hotel 


Symposium on the Chemistry and Metabolism of 
Nucleic Acids and Their Constituents 

H S Loring, Chairman 

13V Greenstein, National Cancer Institute, 
Bclhesda, Md 

Enzymatic degradation of the nucleic acids 

2 C A Zittle, Biochemical Research Foundation, 

Newark, Del 

Hydrolysis of ribo- and desoxyribonucleic acids 
with phosphoestemse from calf intestinal 
mucosa 

3 H K Mitchell and M B Houlahan, Kcrclhoff 

Laboratory of Biological Sciences, California 
Institute of Technology, Pasadena 
Investigations on the biosynthesis of pyrimidine 
nucleosides in Ncurospora 

4 H S Lortng, G L Ordway, J G Pierce, and 

P M Roll, Stanford Unncrsity, Stanford 
Untierstiy, Calif 

A microbiological method of assay for the pyrim- 
idine nbonuclcosides and ribonucleotides 

5 3 G Pierce and H S Loring, Stanford L nucr- 

sily, Stanford Unncrsity, Calif 
Purine and pyrimidine antagonism m the 
pyrimidine-deficient Ncurospora No 129S 
6GB Brow n, P M Roll, and A A Plentl, The 
Sloan Kettering Institute for Cancer Research, 
New Yorl 

Studies on the metabolism of adenine 


BIOCHEMISTRY A 
Wednesday, 9 00 a m 
Upper Tower Room, Stevens Hotel 


Metabolism of Ammo and Keto-Acids 

1 Arthur Kornberg (by invitation), Severo 

Ochoa, and Alan H Mehler (by mutation), 
New York University College of Medicine 
Spectrophotometric studies on the decar- 
boxylation of beta-ketoacids 

2 Severo Ochoa, Alan H Mehler (by invitation), 

and Arthur Kornberg (by invitation), New 
Yorl University College of Medicine 
Reversible oxidative decarboxylation of malic 
acid 

3 Dean Watt (by invitation) and Lester O 

Krampitz, Western Rcseric University, Cleve- 
land 

Mpha-acetolactic acid, and intermediate m 
acetydmethy learbmol formation 

4 Danal Crandall (by invitation), Samuel Gunn, 

and D H right Wilson, Unncrsity of Penn 
syhania, Philadelphia 

Studies on the formation of isotopic acetoace- 
tate in homogenized liver 

5 Nathan O Kaplan (by invitation) and Fritz 

Lipmann, Massachusetts General Hospital, 
Boston 

The mechanism of enzymatic acetylation 

6 Fritz Lipmann, Nathan O Kaplan (by invita- 

tion), and G David Novelli (by invitation), 
Massachusetts General Hospital, Boston 
Chemistry and distribution of the coenzyme 
for acetylation (coenzyme \) 

7 Philip P Cohen and R W McGiIvery (by 

invitation), Unncrsity of Wisconsin, Mad- 
ison 

Synthesis of p annnohippuric acid by liver 
homogenates 

S Philip P Cohen and Mika Haynno (by invita- 
tion), Unncrsity of II isconsm, Madison 
Synthesis of urea by rat liver homogenates 
9 John J Speck (introduced by E \ Evans, Jr), 
Unncrsity of Chicago 
The enzyme synthesis of glutamine 
10 Charles E Carter (by invitation) and Jesse P 
Greenstein, National Institute of Health, 
Bethcsda, Md 

The acceleration of enzymatic desamidation of 
glutamine by certain inorganic anions 

BIOCHEMISTRY B 

Wednesday, 9 00 a m 

Private Dining Roovi 2, Stevens Hotel 


Choline, Methionine, Transmethylation, etc 
I Cnmillo Artom and B E Cornafzer (by tnvtta- 
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Uon), Wale Forest College, Winston-Salem, 
N C 

Action of cholme and fat on the formation of 
liver phospholipids 

2 E A Sellers, ( introduced by C H Best), Uni- 

versity of Toronto, Toronto, Canada 
The lipotropic factors m the treatment of car- 
bon tetrachloride cirrhosis m rats 

3 Mary C Bucciero (by invitation ) and James M 

Orten, Wayne University College of Medicine, 
Detroit 

The effects of certain ammo acids and cholme 
on the production of polycythemia by cobalt 
(Immunol ) 

4 N H Horowitz, California Institute of Tech- 

nology, Pasadena 

The formation of methionine from cysteine in 
Neurospora 

5 Henry Borsook and Jacob W Dubnoff, Califor- 

nia Institute of Technology, Pasadena 
Oxidative and non-oxidative transmethylation 
reaction 

6 Robert E Olson (by invitation), Howard A 

Eder (by invitation), and Fredrick J Stare, 
Harvard School of Public Health and Har- 
vard Medical School, Boston 
Excretion of glycocyamine by rats on low methi- 
onine, Ion cholme diets 

7 Eugene Roberts and Charles J Spiegl (intro- 

duced by Harold C Hodge), University of 
Rochester, Rochester, N Y 
Influence of dietary protein, methionine and 
cystine on vitamin C synthesis in the rat 

BIOCHEMISTRY C 

Wednesday, 9 00 a in 
West Bxllroom, Stevens Hotel 


Ammo Acids 

1 Anthony A Albanese, L Emmett Holt, Jr , 

Virginia Irb 3 (by invitation), Selma E Sny- 
derman (by invitation), and Marilyn Lem 
(by invitation) , Neio Yoik University College 
of Medicine 

The tryptophane lequirement of the infant 

2 L Emmett Holt, Jr , Anthony A Albanese, 

Virginia Irby (by invitation), Selma E 
Snyderman (by invitation), and Marilyn Lem 
(by invitation), New Yoih University College 
of Medicine 

The isoleucme requirement of the infant 

3 Stanley W Hier (by invitation) and Olaf 

Bergeim, University of Illinois College of 
Medicine, Chicago 

Influence of ingestion of single ammo acids on 
the blood level of free ammo acids 

4 J D Solomon (by invitation), S W Hier (by 


invitation), and Olaf Bergeim, University of 
Illinois College of Medicine, Chicago 
Free ammo acids in cerebrospinal fluid 

5 Cecil C Harvey (by invitation) and M K 

Horwitt, Elgin State Hospital, Elgin, HI 
Ammo acid excretion m the urme 

6 H E Sauberhch (by invitation), E L Pearce 

(by invitation), and C A Baumann, Univer- 
sity of Wisconsin, Madison 
Ammo acid excretion by mice fed deficient 
diets (Immunol ) 

7 B S Schweigert (by invitation) and P B Pear- 

son, A and M College of Texas , College 
Station 

Metabolism of tryptophane by vitamin B t de- 
ficient rats and mice 

8 Julius White and Florence R Write (by invi- 

tation), United Slates Public Health Service, 
Bethesda, Md 

Effect of cystine, lysine, and tryptophane on 
the growth of rats ingesting certain carcmo 
genic agents 

BIOCHEMISTRY D 

Wednesday, 9 00 a in 
Lower Tower Room, Stevens Hotel 


Blood 

1 Armand J Quick, Marquette University School 

of Medicine, Milwaukee 
Quantitative studies on the coagulation defect 
in hemophilia 

2 Mario Stefanim (by invitation) and Marcel C 

Blanchaer, Marquette University School of 
Medicine, Milwaukee 

On the quantitative relationship between the 
concentration of calcium and the coagulation 
of the blood 

3 Zacharias Dische and Karl Meyer, Columbta 

University, New York 

Observations on the composition of heparin and 
the nature of its hexuronic constituents 

4 Arnold G Ware (by invitation), M Mason 

Guest, and Walter H Seegers, Wayne Uni- 
versity, Detroit 
Stability of prothrombin 

5 M E Muhrer (by invitation) and A G Hogan, 

University of Missouri, Columbia 
Hemostatic properties of hemolytic agents 

6 H B Collier, University of Saskatchewan, 

Saskatoon 

Kinetics of hemolysis by lysoleeithm 

7 S S Spicer, C H Hanna, and Ariel M Clark 

(introduced by H D Baernstem), National 
Institute of Health, Bethesda, Md 
In vitro methemoglobm reduction in intact ery- 
throcytes 



PROGRAM OF THIRTY-FIRST ANNUAL MEETING 


35 


8 Helmut R Gutmann (by invitation), Bernard J 

Jandorf, and Oscar Bodansky, Edgetcood 
Arsenal, Maryland 

The role of methylene blue and pyridien nucleo- 
tides m the reduction of methemoglobin in 
hemolyzates 

9 Edwin E Hajs and Elizabeth C Paulsen (by 

invitation) , University of Vermont College 
of Medicine, Burlington 
An in-vitro method for studying various sub- 
stances upon red cell maturation 

BIOCHEMISTRY 

Wednesday, 2 00 p m 
Grand Ballroom, Stevens Hotel 


Symposium on Fat Metabolism 
William C Stadie, Chairman 

1 Samuel Gunn, University of Pennsylvania, 

Philadelphia 

The biological formation and oxidation of ketone 
bodies 

2 Albert L Lehninger, University of Chicago 
The fatty acid oxidase system 

3 David Rittenberg, Columbia Unuersdy, New 

York 

Relation of acetic acid to lipid metabolism 
t David Green, Columbia University, New I orl 
On the enzyme systems which oxidize fatty 
acids m animal tissues 

6 Colin C Lucas and Charles H Best, University 
of Toronto, Toronto, Can 
Recent work on the lipotropic factors 

BUSINESS MEETING 
11 ednesday, 4 50 p m 
Grand, Ballroom, Sterns Hotel 
BIOCHEMISTRY A 
Thursday, 9 00 a m 

Utter Tow er Room, Stev ens Hotel 


Nucleic Acids and Related Compounds 

1 Max M Friedman and Alfred Angrist (intro 

dticcd by Kurt G Stern), Polytechnic Insti- 
tute, Brooklyn, and Queens General Hos- 
pital, Jamaica, New 1 orl 
Nucleotide and nucleic acid content of human 
tissues 

2 Alex B NoukofT (by invitation) and Van R 

Potter, Unucrsity of Wisconsin, Madison 
Changes m nucleoprotem concentration in re- 
generating liver 

3 Kurt G Stern, G Goldstein (by nn itahon), 


J Wagman (by invitation), and J Schryver 
(by invitation), Polytechnic Institute, Brook- 
lyn 

Studies on desox-ynbonucleoprotems Isolation 
and properties of genoprotem T 

4 Donald Visser, Irving Goodman, and Karl 

Dittmer (introduced by Robert C Lewis), 
Umiersily of Colorado, Boulder 
The synthesis and biological properties of some 
new thymme and uracil nucleosides 

5 F SchlenkandM J Waldvogel (by invitation), 

University of Texas, M D Anderson Hos- 
pital for Cancer Research, Houston 
The fate of nbose m nucleoside degradation 

6 S Rapoport and Robert H Wagner (by invita- 

tion), University of Cincinnati 
The occurrence of 2 phospho nbo-tnhydroxy- 
glutanc acid m liver 

7 J M Wiame ( introduced by Carl F Con), 

Washington Unnersity School of Medicine, 
St Louts 

Yeast metaphosphate 

S Gerhard Schmidt, Liselotfe Hecht (by muta- 
tion), and S J Thannhauser, Tufts Medical 
School, Boston 

Observations concerning the assimilation of in- 
organic phosphate by Bakers’ yeast 
9 P K Stumpf (introduced by II B Lewis), 
University of Michigan, Ann Arbor 
Phosphorylated carbohydrate compounds m 
developing chick embryo 

BIOCHEMISTRY B 
Thursday, 9 00 a m 

Priv ate Dining Room 2, Stevens Hotel 


Radio Isotopes, Bone Studies 

1 Waldo E Cohn, Clinton Laboratories, Oak 

Ridge, Tenn 

The preparation of fission radioisotopes for 
radiotoxicological studies 

2 W D Armstrong, Lnitersily of Minnesota, 

Minneapolis 

Turnover of bone measured with ndiophos 
phorus 

3 Harold Carpenter Hodge, Marlene Falkenheim 

(by invitation), and Elizabeth Emery (by 
invitation), Unnersity of Rochester School 
of Medicine and Dentistry, Rochester, A 1 
Calcium exchange in bone using radiocalcium 
in vitro 

4 L Van Middlesworth, D H Copp, and J G 

Hamilton ( introduced by J M D Olmsted), 
Unucrsity of California, Berkeley 
Uptake of plutonium, yttrium and strontium 
by the callus of healing bone fractures 
(Phvsiol ) 
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5 D Harold Copp, Marian J Chace, and Florence 

Duffy ( introduced by David M Greenberg), 
University of California Medical School, 
Berkeley 

Effects of severe phosphorus deficiency on the 
metabolism and histology of bone 

6 Philip Handler and John McCoy (by invitation), 

Duke University School of Medicine, Durham, 
N C 

The significance of parathyroid activity m 
physiological regulation of acid-base balance 

BIOCHEMISTRY C 

Thursday, 9 00 a m 
West Ballroom, Stevens Hotel 


Nitrogen Metabolism, Liver Regeneration 

1 Felix Fnedberg (by invitation), Harold Tarver 

(by invitation), and David M Greenberg, 
University of California Medical School, 
Bcikcley 

Studies m endocrine regulation of protein syn- 
thesis with isotopic amino acids I Hypenn- 
sulinism 

2 Harry M Vars and Fraser N Gurd (by in- 

vitation), University of Pennsylvania, Phila- 
delphia 

The influence of dietary protein upon the re- 
generation of liver protein m the rat 

3 Fraser N Gurd (by invitation), Harrj M Vars, 

and I S Ravdin (by invitation), University of 
Pennsylvania, Philadelphia 
The relation of nitrogen metabolism to the re- 
generation of liver protein 
' David L Drabkm, University of Pennsylvania, 
Philadelphia 

Liver regeneiation and cytochrome c metab- 
olism 

5 Leon Miller ( introduced by W II Pearlman), 
The Jefferson Medical College, Philadelphia 
Changes in lat liver enzyme activity with 
inanition 

0 J B Allison, R D Seeley (by invitation), and 
F P Ferguson (by invitation), Rutgers Uni- 
versity, Nciv Brunswick, N J 
The determination of nitrogen balance indexes 
of protem hjdrolysates m dogs 

7 C F Kade, Jr (by invitation), 3 Houston 

(by invitation), Wm A Phillips (by invita- 
tion), and M Sahyun, Sterling Diug, Inc, 
Detroit 

Minimum protein and amino acid requirement 
for maintenance of nitrogen equilibrium in 
dogs 

8 Robert H Silver, Irwin Clark, E E Howe, and 

Curt C Porter (introduced by Edgar G Mil- 
ler), Merck Institute for Therapeutic Research 


and the Merck Research Laboratories, Rah 
way, N J 

The maintenance of dogs on a diet containing 
ammo acids as the source of nitrogen 
9 Warren M Cox, Jr , Arthur J Mueller (by 
invitation), Robert Elman (by invitation), 
Anthony A Albanese, and L Emmett Holt, 
Jr , Mead Johnson and Company, Washington 
University School of Medicine and Barnes 
Hospital, St Louis, and New York Univer- 
sity and Bellevue Hospital, New York 
Species difference m nitrogen retention, the 
effect of adding methionine to an enzymic 
casein hydrolysate 

BIOCHEMISTRY D 

Thursday, 9 00 a m 

Lower Tow'er Room, Stevens Hotel 


Vitamins 

1 Olaf Mickelsen and Ancel Keys, University of 

Minnesota, Minneapolis 
The urinary vitamin excretion of young men 
during rehabilitation following semistarva- 
tion 

2 Saul H Rubin (by invitation) and Elmer L 

Sevrmghaus, Hoffmann-LaRochc, Inc , Nut- 
ley, N J 

The urinary excretion of B-vitanuns by surgical 
patients during intravenous feeding 

3 R M Johnson (by invitation) and C A Bau- 

mann, University of Wisconsin, Madison 
Studies on the role of the kidney m vitamin A 
metabolism 

4 Albert E Sobel, Sidnej P Gottfried (by in- 

vitation), and Benjamin Kramer, The Jewish 
Hospital of Brooklyn 

Vitamin A serum levels m mongolism following 
vitamin A ingestion m oily and aqueous media 

5 Ruth Okej, Samuel Lepkovsky, and Richard 

Pencharz (by invitation), University of Cali- 
fornia, Berkeley, and Ml Zion Hospital, San 
Francisco 

The effect of biotin deficiency on liver cboles 
terol storage m rats 

6 R H McCoj, A E Axelrod, and K Hofmann 

( introduced by HE Longenecher), Univer- 
sity of Pittsburgh and Western Pennsylvania 
Hospital, Pittsburgh 
Oxybiotin metabolism in the cluck 

7 Jean E Robinson (by invitation), Nora Levitas 

(by invitation), Fred Rosen (by invitation), 
and W A Perlzweig, Duke University School 
of Medicine, Durham, N C 
Fluorometnc method for determination of the 
pyridine nucleotides in mimal tissues 

8 Harold C Goldthrope and Dons Tippit, Unwer- 
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sily of Utah Medical School, Salt Lake City 
The estimation of nicotinic acid in tissues 
9 W O Caster (by invitation), Olaf MicLelsen, 
and Ancel Keys, Unnersily of Minnesota, 
Minneapolis 

A study of the yeast fermentation method for 
the determination of thiamine and pyranun 

BIOCHEMISTRY A 
Thursday, 2 00 p m 
Grand Ballroom, Stevens Hotel 

Photosynthesis and Plant Enzymes 

1 A H Brown (by invitation), E W Fager (by 

invitation), and H Gaffron, Unuersity of 
Chicago 

Use of carbon 14 in the study of photosynthesis 

2 Harland Wood and George O Burr, Western 

Reserve University, Cleveland, Experiment 
Station HSPA, Honolulu 
Photosynthesis with C l3 0_ and the distribution 
of heavy carbon in the sugars 

3 C S French, R W Smith (by invitation), and 

F D H Macdowall (by invitation), Univer- 
sity of Minnesota, Minneapolis 
Dye reduction by chloroplast suspensions as a 
means of measuring their activity for photo- 
synthetic oxygen evolution 

4 Robert MacVicar (by invitation) and R H 

Burris, University of Wisconsin, Madison 
The relation of boron to certain plant oxidases 

5 L D Abbott, Jr (introduced by J D Forbes), 

Medical College of Virginia, Richmond 
Determination of plienolsulfatnse activity 

6 Frederick G Smith (by invitation), Willard B 

Robinson (by invitation), and Elmer Stotz, 
Cornell Lmversity, Geneva, N Y Stale 
Agricultural Expt Station 
Colorimetric method for determination of 
phenol oxidase and peroxidase in plant tissues 

7 Marian W Kies (introduced by A K Balls), 

U S Department of Agriculture, Albany, 
Calif 

Complex nature of soy r bean lipoxidase 

8 B Axelrod ( introduced by A K Balls), U S 

Department of Agriculture, 4 Ibany, Calif 
A new enzymatic phosphate transfer 

BIOCHEMISTRY B 

Thursday, 2 00 p m 

Private Dining Room 2, Stevens Hotel 


Disease 

1 Evelyn B Man, Charles Culotta (6i / invita- 
tion), Dorothy Siegfried (by imitation), 


and Carter Stilson (by imitation), Yale 
Unnersily School of Medicine, New Haien, 
Conn 

Serum precipitable iodines m recognition of 
cretinism and m control of thyroid medica- 
tion 

2 J F McClendon and Wm C Foster (by in- 

vitation), Hahnemann Medical College, Phil- 
adelphia 

On the mechanism of the anomalous action of 
iodine m lowering the basal metabolic 
rate 

3 Emil J Baumann and Nannette Metzger (by 

invitation), Monteflore Hospital, New York, 
Action of thiocyanates in producing goiter 

4 JohnP Hummel (introduced by H A Mattill), 

State University of Iowa, Iowa City 
A defect m oxidative phosphorylation m nutri- 
tional muscular dystrophy 

5 Stanley R Ames ( introduced by Philip L 

Harris), Distillation Products, Inc , Roches- 
ter, N Y 

Effect of calcium on the inhibition of the suc- 
cinic oxidase system by alpha-tocopheryl 
phosphate 

6 Walter D Block, Naomi Geib (by invitation), 

and William D Robinson (by invitation), 
University of Michigan, Ann Arbor 
Influence of sulfhydry 1 groups on oxygen con- 
sumption of tissues in the presence of gold 
compounds 

7 Bernard J Jandorf, Evan Calkins (by invita- 

tion), and Abraham Goldin (by invitation), 
Edgewood Arsenal, Maryland 
Metabolic effects of a nitrogen mustard on 
mouse sarcoma ISO 

S Carl S Vesthng, Richard E Maxwell (by 
invitation), Jesse N Williams, Jr ( by invita- 
tion) and Henry Quastier (by imitation), 
University of Illinois and Carle Hospital, 
brbana 

Further studies of the cnzvmes of normal and 
leucennc mouse liver homogenates 
9 Ella H Fishberg and Virginia Rechnitzer (by 
invitation), Beth Israel Hospital, New I orh 
Excretion of benzoqumone acetic acid m acute 
rheumatic fever 

10 Sam Seifter, David M Harkness (by imita- 

tion), Eduard Muntwyler, and Joseph Seif- 
ter, Long Island College of Medicine, Broof - 
lyn and 11 ycth Institute of Applied Bio- 
chemistry, Philadelphia 
Chemical studies on blood and muscle from 
rabbits and rats paraly zed by ditlnobiuret 

11 Otto Rosenthal, Unuersity of Pcnnsyhania, 

Philadelphia 

The metabolism of the mucosa of the small 
intestine 

12 Maurice M Black (by invitation ) and Israel 
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S Kleiner, New York Medical College and 
Brooklyn Cancer Institute 
The selective inhibition of active phosphate 
bond metabolism m human malignant cells 

BIOCHEMISTRY C 

Thursday, 2 00 p m 
West Ballroom, Stevens Hotel 

Proteins (continued) 

1 Sidney F Velick and Ethel Ronzoni, Washing- 

ton University Medical School, St Louis 
The amino acid composition of d-glyceralde- 
hydephosphate dehydrogenase and aldolase 
from rabbit skeletal muscle 

2 Anne Beloff (by invitation) and Christian B 

Anfinsen, Harvard Medical School, Boston 
The products of proteolysis of some purified 
proteins 

3 Richard Winzler, Arthur W Devor (by invita- 

tion), and John W Mehl, University of 
Southern Calfarnia School of Medicine, Los 
Angeles 

A mucohpoprotein in normal human plasma 

4 Earl R Norris and James C Mathies (by in- 

vitation), University of Washington, Seattle 
The gastric proteinase of yellow fin tuna (Neo- 
thunnus macropterus) 

5 T L McMeekin, E Ella Monica (by invita- 

tion), and J H Custer (by invitation), 
Eastern Regional Research Laboiaiory, Phil- 
adelphia 

Separation and properties of bovine \hey 
proteins 

William G Gordon and William F Semmett 

(by invitation) , Robert S Cable (by invita- 
tion), and David G Doherty (by invitation), 
Eastern Regional Research Laboratory, Phil- 
adelphia 

Some amino acid analyses of whole casein, 
alpha -casein and beta casein 

7 Dennis T Majer and Llojd E Thomas (in- 

troduced by A G Hogan), University of 
Missouri, Columbia 

The proteins of mammalian spermatozoa 

8 Elizabeth L Knapp (by invitation) and Joseph 

I Routh, State University of Iowa, Iowa 
City 

Electrophoretic patterns of plasma from nor- 
mal and sick children 

9 Stephan Ludewig, Alfred Chanutin, and Er- 

land C Gjessing (by invitation), University 
of Virginia, Richmond 
Fractionation studies of the plasma proteins 
of control and injured rats 

10 Erland C Gjessing (by mutation) and Alfred 

Chanutin, University of Virginia, Rich- 
mond 


Fractionation studies of the serum proteins of 
control and injured goats 

BIOCHEMISTRY 
Papers Read by Title 

1 H A Abramson, Mt Sinai Hospital, New 

York 

Vitamin C aerosol for inhalation therapy of the 
lungs 

2 Mane A Andersch and C JeUeff Carr, Uni 

vcrsiiy of Maryland and University Hon 
pital , Baliimoie 

The effect of alloxan on the level of serum 
amylase of the rat 

3 James C Andrews and Enrique Herrarte 

(by invitation), University of North Caro 
Una, Chapel Hill 

Enzymic hydrolysis of phytm by pure bac- 
terial cultures 

4 W D Armstrong and Haydee Estremera (by 

invitation), University of Minnesota, Min- 
neapolis 

Effect of protein deficient diets on the skeleton 
of the mature rat 

5 Paul Bartlett (by invitation) and Oliver H 

Gaebler, Henry Ford Hospital, Detroit 
Dextrose Nitrogen ratios in pyridoxine defi- 
ciency 

6 Howard H Beard, The Chicago Medical School 
Effect of large doses of Jaffe reactive sub 

stances upon urinary excretion of nitrog- 
enous constituents 

7 Howard H Beard, The Chicago Medical School 
Some observations upon the nature anddis 

tribution of Jaffe reactive material m beef 
liver 

8 Howard H Beard, The Chicago Medical School 
The comparative metabolism of Jaffe reactive 

substances in the rat 

9 Howard H Beard, The Chicago Medical School 
The production of creatine-creatinine de- 
stroying enzymes from human urme and 
gastric juice 

10 Maurice Black (introduced by Israel S Klei- 

ner), New York Medical College and Brook 
lyn Cancel Institute 

Diagnostic changes m the reducing power of 
plasma m malignant neoplasia and thera- 
peutic implications 

11 Donald E Bowman , Indiana University School 

of Medicine, Indianapolis 
Acceleration of blood coagulation by lodinated 
trypsin 

12 Philip P Cohen and LeMar F Remmert (by 

invitation), University of Wisconsin, Mad- 
ison 

Partial purification of a proteolytic enzyme 
from human serum 
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13 H R Crookshank (by invitation) and Emmett 

B Carmichael, Medical College of Ala- 
bama, Birmingham 

Nitrogen content of three foreign proteins 
(toxins) 

14 Frank A Csonka and M W Olson (by invita- 

tion), United States Department of Agricul- 
ture, BeUsmllc, Md 

Utilization of ammo acids by the chicken em- 
bryo 

15 K P Dunick (by invitation), G Alderton (by 

imitation), H D Lightbody, and H L 
Fevold (by invitation), Western Regional 
Research Laboratory, Albany, Calif 
A method for purification of subtilm 
1C Zacharias Dische, Columbia University, New 
York 

New characteristic color reactions of carbohy- 
drates w ith SH compounds m H«SO< 

17 Zacharias Dische, Columbia University, Neio 

York 

Specific color reactions of glucuronic and galac- 
turomc acids 

18 Robert L Dryer (by imitation), W D Paul 

(by invitation), and Joseph I Routh, State 
Unuersily of Iowa, Iowa City 
The influence of acetjlsalicylic acid ingestion 
on the electrophoretic patterns of plasma 

19 J C Forbes and Olga Petterson, Medical 

College of Virginia, Richmond 
A study of the possible lipotropic action of a 
dried stomach preparation 

20 H Fraenkel-Conrat and H S Olcott, IFesfcm 

Regional Research Laboratory, Albany, Calif 
Possible cyclic structure of salmine 

21 Jose M Goncalves (by invitation), "Vincent 

E Price (by mutation), Maurice Errera 
(by invitation) and Jesse P Greenstein, 
National Institute of Health, Bethcsda, Md 
Desamidation of amides m the presence of 
py ruvate 

22 Dai id M Greenberg, Jane Fraenkel-Conrat 

(by mutation), and Mary Beth Glendemng 
(by invitation), Unncrsity of California Med 
ical School, Berkeley 

Studies with radioactive phosphorus of acid- 
soluble phosphite changes in hy perthy- 
roidism 

23 Robert Houston Hamilton, (introduced by 

Howard W Robinson), Temple University 
School of Medicine, Philadelphia 
Photometric determination of bromsulphalem 
m hemolyzed, lipemic, or icteric serum 

24 John Hcaron (introduced by Dean Burk), 

National Institute of Health, Bethcsda, 
Md 

The configuration of o\y -bis 9 cobaltodihisti- 
dinc 

25 John Hearon ( introduced by Dean Burk), 


National Institute of Health, Bethcsda, Md 
The tetrahedral configuration of cobaltodihisti- 
dme 

26 Elmore Holmes (by invitation) and Dempsie 

B Morrison, University of Tennessee, Mem- 
phis 

Separation and electrophoretic analyses of the 
proteins of normal dog tissues 

27 Harold A Jeskey (by invitation) and Dempsie 

B Morrison, University of Tennessee, Mem- 
phis 

Effect of fever therapy on the electrophoresis 
pattern of plasma proteins 

28 R Norman Jones (by invitation) and Konrad 

Dobnner, Memorial Hospital and National 
Research Council of Canada 
The location of the position of carbony 1 group3 
in ketosteroids by infrared spectrography 

29 Paul H Kopper (by invitation) and Howard 

H Beard, The Chicago Medical School, 
Chicago 

Creatinase activity of a strain of pseudomonas 

30 H O Kunkel (by invitation) and P B Pear- 

son, A and M College of Texas, College 
Station 

A rapid photoelectric method for the deter- 
mination of serum magnesium 

31 J C Lewis and Eugene F Jansen (by muta- 

tion), Western Regional Research Labora- 
tory, Albany, Calif 

Enhancement of subtilm activity by methyla- 
tion 

32 Hans Lmewcaier, Herman J Morris (by 

invitation), Leo Kline (by mutation), and 
R S Bean (by invitation), 11 estern Regional 
Research Laboratory, Albany, Calif 
Enzymes of fresh infertile hen eggs 

33 Colin C Lucas (by invitation), Jessie H 

Ridout (by invitation), Jean M Patterson 
(by invitation), and C H Best, Unncrsity of 
Toronto, Canada 
Quantitative lipotropic studies 

34 Dempsie B Morrison, Edward H Block (by 

invitation), and Harold A Jeskey (by invi- 
tation), Unncrsity of Tennessee, Memphis 
Changes in the electrophoretic pattern of the 
plasma proteins of monkeys (Macaco mu 
lata) with infections 

35 Eiangeline Papngeorge and Foster Adair 

(introduced by Howard B Lewis), Emory 
bnuersity, Atlanta, Ga 
Blood lei els of certain constituents in normal 
adults before and after ingestion of rutin 

36 Edith Sims (by imitation) and John R Tot- 

ter, Unuersily of Arkansas, Little Rod 
The inhibition of conjugase bi a polypeptide 
of p aminobenzoic acid 

37 Morns Soodak (by imitation) and Leopold R 

Cerecedo, Fordham Lnucruty, \cw York 



40 


FEDERATION PROCEEDINGS 


The effect of oxythiamine and some ovythiam- 
me derivatives on mice 

38 M Spiegel-Adolf, P H Wilcox (by invitation), 

and E Spiegel (by invitation), State Hos- 
pital, Traverse City, Mich , and Temple Uni- 
versity School of Medicine, Philadelphia 
Enzymatic action of the cerebrospinal fluid 
following electrically induced convulsions 

39 Mona Spiegel-Adolf, Temple University School 

of Medicine, Philadelphia 
Physicochemical studies on water soluble 
chlorophyll derivatives 

40 M Spiegel-Adolf, P H Wilcox (by invitation), 

and E A Spiegel (by invitation), Traverse 
City Slate Hospital, Mich , and Temple Uni- 
versity School of Medicine, Philadelphia 


Spectrophotometry of the cerebrospinal fluid 
before and alter electrically induced con 
vulsions 

41 Jakob A Sfekol, Ammo Products, Rossford 
A study on the availability of beta-methio 

propanol for growth purposes in the rat 

42 Claude A Villee ( introduced by A Baird 

Hastings), Harvard Medical School, Boston 
Investigations of the growth metabolism of 
normal and mutant imaginal discs of insects 

43 Robert F Witter (by invitation) and Elmer 

Stotz, Cornell University, N Y Stale Agn 
cultural Experimental Station, Geneva 
Colorimetric determinations of b-diketones and 
tnacetic lactone (6 methyl pyrannone) 


THE AMERICAN SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL 

THERAPEUTICS 

Thirty-Seventh Annual Meeting 


PHARMACOLOGY A 
Monday, 9 00 a m 

Upper Tower Room — Stevens Hotel 


Sympathetic and Related Drugs 

William A Wolff and Marina A Hawkins 
(introduced by Harold D Green), Tobacco 
Research Laboratory, Bowman Gray School 
of Medicine, Winston-Salem, N C 
The relation of blood nicotine levels to type of 
smoking 

2 J K Finnegan (by invitation), P S Larson, 

and H B Haag, Department of Pharma- 
cology, Medical College of Virginia, Rich- 
mond 

Observations on the role of nicotine in 
cigarette smoke irritation 

3 P S Larson, J K Finnegan (by invitation), 

and H B Haag, Department of Pharmacol- 
ogy, Medical College of Virginia, Richmond 
Observations on the relation of dose of nicotine 
administered to the percentage excreted 
unchanged 

4 Bettj L Bertcher (by invitation) and W J R 

Camp, Dept of Pharmacology, University of 
Illinois College of Medicine, Chicago 12 
Neosynephnne bradycardia 


5 D M Green, School of Medicine, University 

of Washington 

Responses to benzedrine sulfate — 1,467 cases 

6 E AVilham Ligon, Jr , Rollan Swanson, and 

E Leong Way (intioduced by Paul K Smith), 
Department of Pharmacology, The George 
Washington University School of Medicine, 
Washington, D C 

Excretion of octm, a sympathomimetic ali- 
phatic amine 

7 F E Shaffer (introduced by P K Ixnoefel), 

University of Louisville 
A study of 2-methylaminoheptane 

8 Earl R Loew, Audrey Micetich (by invita- 

tion), and Paul Achenbach (by invitation), 
Dept of Pharmacology, University of Illinois 
College of Medicine, Chicago 12, Illinois 
Antagonism of the excitatory responses to 
epinephrine and adrenergic nerve stimula- 
tion with benzhydryl-alky-/3-chloroethyl 

amines 

9 Mark Nickerson (introduced by Louis S Good- 

man), Dept of Pharmacology, University of 
Utah School of Medicine, Salt Lake CihJ, 
Utah 

Site of the adrenergic blocking action of diben- 
amme 

10 Theodore O King (introduced by T Kop- 
panvi), Dept of Pharmacology and Materia 
Medica, Georgetown University, School of 
Medicine 



PROGRAM OF THIRTY-FIRST ANNUAL MEETING 


41 


A comparative study of sy mpatholytic drugs 
11FA Marzom (by imitation), M J Reardon 
(by imitation), and James P Hcndns, 
Dcpls of Surgery and Medicine, Dulc U ni- 
ter stly School of Medicine, Durham, N C 
The effects of benzy 1-unidazolme (Pnscol) in 
partially sympathectomized dogs 

12 James P Hendrix, M J Reardon (by invita- 

tion), and F A Marzom {by invitation), 
Depts of Medicine and Surgery, Dulc Uni- 
versity School of Medicine, Durham, N C 
Observations on the effects of benzyl-imidazo- 
line (Prscol) m man 

13 A M Lands, V L Nash (by invitation), H 

M McCarthy (by invitation), and B L 
Dertinger (by invitation), Pharmacological 
Research Laboratory, Frederic 1 Stearns <£. 
Co , Detroit 

Sympathin I — Mimetic action of N alky 1 ana- 
logues of epinephrine (Physiol ) 

14 O H Sicgmund (by invitation), FI R Granger 

(by invitation'), and A M Lands, Pharma- 
cological Research Laboratory, Frederick 
Steams <L Co , Detroit 

Bronchodilator action of some N alkyl ana- 
logues of epinephrine 

PHARMACOLOGY B 
Monday, 9 00 a m 

Lower Tower Room — Stevens Hotei, 


Cardiac and Related Drugs 

1 Albert Wollenberger (introduced by Otto 

Ivrayer), Dept of Pharmacology, Hanard 
Medical School 

Influence of cardiac glycosides on respiration 
and gly colj sis of heart muscle and brain cor- 
tex 

2 Anthony M Ambrose and Floyd DeEds, Phar- 

macology Dtiision, Bureau of Agricultural 
and Industrial Chemistry, L S Department 
of Agriculture, Albany, California " 

The protectn e action of rutin against capillary 
injury 

3 Joseph H Hafkenschiel and James E Ecken- 

hoff (introduced by Carl F Schmidt), Dept 
of Pharmacology and Harrison Department 
of Surgical Research, Unucrstty of Pcnnsyl- 
tama, and Department of Anesthesiology, 
Hospital of the Umv of Pennsylvania, Phila- 
delphia 

Effect of fh e drugs on coronary blood flow in 
the dog 

4 A Farah and G Maresh (introduced by Otto 

Ivrayer), Department of Pharmacology, Har- 
t ard Medical School, Boston, Mass 
Influence of rate of administration on therapeu- 


tic irregularity , and lethal dose of some car- 
diac glycosides 

5 John C Krantz, Jr and Frederick K Bell 

(by invitation), University of Maryland 
School of Medicine 

The Baljet reaction and the glv cosides of digi- 
talis 

6 Harry Gold, Walter Modell, and McKeen 

Cnttell, Dept of Pharmacology, Cornell 
University Medical College, and Cardiac 
Seruccs of Belli Israel Hospital and Hos- 
pital for Joint Diseases, New Yorl 
Convulsant and cardiac actions of red squill 

7 Walter Modell, Morns Pearlmutter (by in- 

vitation), and Donald A Clarke (by imita- 
tion), Dept of Pharmacology, Cornell Uni 
tersily Medical College, and Cardiac Seruccs 
of Beth Israel Hospital and Hospital for 
Joint Diseases, New York 
Relatn e importance of digitalis and mercunal 
diuretics in the treatment of advanced heart 
failure 

8 H A Braun and L M Lusky (by invitation), 

Division of Pharmacology, Food and Drug 
Administration , Federal Security Agency, 
Washington £5, D C 

A comparative study of the intravenous cat 
and mtrnv enous pigeon methods for digitalis 
assay 

9 Wallace F White (by invitation), Julius Bel- 

ford (by invitation), and William T Salter, 
Laboratory of Pharmacology and Toxicology, 
Yale Unucrstty School of Medicine New 
Haten, Connecticut 

A comparison of the inotropic effect of cardiac 
glycosides on isolated mammalian heart 
muscle 

10 Russell A Waud and Gwendolyn Pearson 

Kirk (by invitation), Department of Phar- 
macology, University of Western Ontario, 
London, Canada 
A cardiac action of tannins 

11 G H Acheson, Alfred Farah (by mutation), 

and Gordon N French (by invitation), 
Dept of Pharmacology, Harvard Medical 
School, Boston, Mass 

Some effects of dibennmme on the mam- 
malian heart 

12 Theodore R Sherrod (by imitation) and W 

J R Camp, Dept of Pharmacology, Umv 
of Illinois College of Medicine, Chicago IS 
The effects of digitalis on electrolytes of 
heart muscle 

13 Byrl E Benton (by mutation) and W J R 

Camp, Dept of Pharmacology, bnuersity 
of nimois College of Medicine, Chicago IS 
A study of the effect of digitoxm on blood oxy- 
gen 

14 R P W T alfon and O J Brodie (by mutation), 
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Depl of Pharmacology, Medical College of 
South Carolina 

Effect of drugs on myocardial contraction force 
as measured under conditions of an intact 
circulation 

JOINT SESSION OF THE FEDERATION 

Monday, 1 45 pm 
Grand Ballroom, Stevens Hotel 
Program on p 3 

PHARMACOLOGICAL SOCIETY BUSINESS 
MEETING 

Monday, 4 15 pm 

Upper Tower Room — Stevens Hotel 
MOTION PICTURES 
Monday, 7 00-11 00 p m 
Upper Tower Room — Stevens Hotel 
(For program see p 3 ) 
PHARMACOLOGY A 
Tuesday, 9 00 a m 

Upper Tower Room— Stevens Hotel 


Parasympathetic Drugs, DFP, etc 

1 I F Stem, Jr (by invitation), F Steigmann, 

and Karl A Meyer (by invitation), Cook 
County Hospital and Hekloen Institute for 
Medical Research 

Studies of gastric motility on ulcer patients 
before and after vagotomy — effect of para- 
sympathomimetic drugs 

2 James Y P Chen (by invitation) and Benedict 

E Abreu, Division of Pharmacology and Ex- 
perimental Therapeutics , University of Cali- 
fornia Medical School, San Francisco 
Certain pharmacologic effects of /3-pipendmo- 
ethyl phenyl-a-thienylglycolate 

3 Ralph W Brauer, Harold C Hodge, and Her- 

bert A Ravm (introduced by Otto Krayer), 
Dept of Pharmacology , Harvard Medical 
School, and Dept of Pharmacology and Toxi- 
cology, School of Medicine and Dentistry, 
The Umv of Rochester, Rochester, New 
York 

The inhibition of the cholinesterase activity of 
human and canine blood plasma and erythro- 
cytes by certain phosphate esters 

4 Ernest C Hagan and Geoffrey Woodard (in- 

troduced by Bert J Yos), Division of Phar- 
macology, Food and Drug Administration, 
Federal Security Agency, Washington S5, 
D C 


Toxicological properties of hexaethyl tetra 
phosphate 

5 George H Mangun (by invitation) and Ken- 

neth P DuBois, Umv of Chicago Toxicity 
Laboratory and the Depts of Biochemistry 
and Pharmacology, University of Chicago 
Toxicity and mechanism of action of tetra- 
ethyl pyrophosphate 

6 Dorothea Starbuck Miller and Benson Gins- 

burg (introduced by E M IC Gelling), 
Toxicity Laboratory and College, University 
of Chicago 

Site and mode of action of several cholines- 
terase inhibitors 

7 Amedeo S Marrazzi and Norman E Jarvik 

(by invitation), Wayne University College 
of Medicine 

The differential effects on synaptic trans 
mission and nerve conduction of di-isopropyl 
fluorophosphate (DFP) and atropine 

8 Frederick Sperling (by invitation), Alexander 

G Karczmar (by invitation), Theodore 0 
King (by invitation), and Theodore Kop- 
panyi, Dept of Pharmacology and Malena 
Medica, Georgetown University, School of 
Medicine 

The effects of di-isopropyl fluorophosphate and 
physostigmme on the sympathetic ganglia 

9 Carlton C Hunt and Walter F Riker, Jr 

(introduced by McKeen Cattell), Dept of 
Pharmacology, Cornell University Medical 
College, New York 

Studies on chronic poisoning by di-isopropyl 
fluorophosphate m cats 

10 W Clarke Wescoe, 1st Lt , M C (by mviia 

lion), Ray E Green, 1st Lt , M C (by invi- 
tation), Bernard P McNamara (by invila 
lion), and Stephen Krop, Pharmacology 
Section, Medical Division, Edgewood Ar- 
senal, Maryland 

The influence of atropine on the central effects 
of di-isopropyl fluorophosphate (DFP) in 
experimental animals 

11 R E Green, 1st Lt , M C (by invitation), 

Elizabeth A McKay (by invitation), and 
Stephen Krop, Pharmacology Section, Edge- 
wood Arsenal, Maryland 
The action of di-isopropyl fluorophosphate on 
the caliber of the bronchial tree in isolated 
lungs 

12 Harold F Chase, John L Schmidt (by invila 

lion), and Bam K Bhattacharya (by invita- 
tion), Dept of Pharmacology and Division 
of Anesthesia, of the Depl of Surgery, School 
of Medicine, Western Reserve University 
and University Hospitals of Cleveland 
Antagonism of curare action by di-isopropyl- 
fluorophosphate (DFP) 
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13 Klaus R Unna and Kazuo K Kimura (by 

invitation), Dept of Pharmacology, Univer- 
sity of Illinois College of Medicine, Chicago 
12, Illinois 

Antagonism between curare and physostig- 
mme 

14 Clara Torda and Harold G Wolff, A r eio York 

Hospital and Depts of Medicine (Neurol- 
ogy) and Psychiatry, Cornell Unnersity 
Medical College, New York, New York 
Effect of toxins of clostridium botulinum and 
Clostridium tetani on acetylcholine syn- 
thesis 

15 Sydney Ellis (by mutation), Shirley Sanders 

(by invitation), and Oscar Bodanskj, Bio- 
chemistry Section, Medical Division, Chem- 
ical Warfare Service, Edgewood Arsenal, 
Maryland 

Carbon tetrachloride In er damage and acetyl- 
choline esterase activity in the rabbit and 
rat 

PHARMACOLOGY B 

Tuesday, 9 00 a m 

Low er Tow er Room—Stevens Hotel 
Metabolism and Drugs 

1 R A Simpson (introduced by 0 S Orth), 

Dept of Anesthesiology, Stale of Wisconsin 
General Hospital, Madison 
A laboratory investigation of intravenous oxy- 
gen therapy 

2 Allan L Lormez and J J Jacoby (introduced 

by J M Coon), Dept of Pharmacology, The 
University of Chicago 

Studies on the parenteral administration of 
hydrogen peroxide 

3 H R Hulpieu and V V Cole, Dept of Phar- 

macology, Indiana University School of 
Medicine, Indianapolis 
Rate of alcohol metabolism not affected by 
py ruvate or arsemte 

4 Walter M Booker, David M French, and 

Pedro A Molano (introduced by 4 H Malo- 
ney ), Dept of Pharmacology, Howard Uni- 
versity School of Medicine 
Further observations on the effect of pro- 
longed pentothal on metabolism of carbo- 
hy drates and of proteins 

5 G A Emerson, P L Ewing, and (by invita- 

tion) Thurle B Thomas, Dept of Pharma- 
cology, Umv of Texas Medical Branch, 
Galveston, and Dept of Zoological Sciences, 
Carlcton College, Korthficld, Minnesota 
Uloxan diabetes in thymcctomized rats 

6 Chalmers L Gemmill, Dept of Pharmacology, 

School of Medicine, Unnersity of Virginia 


Effect of theobromine derivatives and alloxan, 
on muscle metabolism 

7 Norman A David and F Bertram Zener (by 
invitation), Dept of Pharmacology, Untier- 
sily of Oregon Medical School, Portland , 
Oregon 

Influence of iodine therapy on blood iodine and 
basal metabolic rate in pregnancy 

S Douglas S Riggs (introduced by Otto Krayer), 
Laboratory of the Fairfield Slate Hospital, 
Newtown, Connecticut 

The response of patients with thiouracil- 
mduced myxedema to desiccated thyroid 

9 Arthur E Meyer and Jean P McEwen ( in- 
troduced by Arthur A Hellbaum), The 
Maltme Therapeutic Foundation, Brooklyn, 
N Y 

A protein-free fraction from desiccated thyroid 
substance of physiologic action 

10 Joseph Seifter, Wyeth Institute of Applied 

Biochemistry, Philadelphia, Pcnnsyhama 

Prolonged administration of goitrogenic com- 
pounds to dogs 

11 A J Bergmann (by invitation), S Archer (by 

invitation), 3 O Hoppe (by invitation), and 
T J Becker, Slcrlmg-Winihrop Research 
Institute, Rensselaer, New Yorl 

The antithyroid activity of some 6 substituted- 
2 thiouracils 

PHARMACOLOGY C 
Tuesday, 9 00 am 

English Walnut Room— Congress Hotel 


Anesthetics and Barbiturates 

1 Janet Travell and Audne L Bobb (by invita- 

tion), Dept of Pharmacology, Cornell Uni- 
versity Medical College, N Y 
Mechanism of relief of pam in sprains by local 
injection technics 

2 Elizabeth H Jenney (by invitation), and Carl 

C Pfeiffer, Dept of Pharmacology, Umv of 
Illinois College of Medicine, Chicago 12 
The use of local skin temperature responses 
to evaluate the histamine-like effect of 
“Pontocaine” (Tetracaine, U S P ) 

3 R B Forney (by imitation), H R Hulpieu, 

and V V Cole, Dept of Biochemistry and 
Pharmacology, Indiana Unnersity School 
of Medicine, Indianapolis 
Procaine studies m tissue applying the Brnt- 
ton-Marsball method for the determination 
of sulfonamides 

4 Nellie Perry Watts (introduced by Carl A 

Dragstedt), Dept of Pharmacology, Abbott 
Research Laboratories, North Chicago, Illi- 
nois 
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Some factors affecting duration of action of 
local anesthetics when injected mtracutane- 
ously in guinea pigs 

5 C Jelleff Carr, Department of Pharmacology , 
School of Medicine, University of Maryland 
The anesthetic properties of three isomeric 
ethers 

6fj L Svirbely, TV C Alford (by invitation), & 
TV F. von Oettingen, Industrial Hygiene 
Research Laboratory, National Institute of 
Health, Bethesda, Maryland 
Toxicity and narcotic action of mono-ehloro' 
mono-bromo-inethane w ith special reference 
to inorganic and volatile bromide in blood, 
urine, and brain 

7 J J Jacoby (by invitation) , H M Livingstone 

(by invitation), and E M K Gelling, The 
Departments of Surgery and Pharmacology , 
the University of Chicago 
Intravenous administration of gaseous anes- 
thetics 

8 Ewart A Swmyard (introduced by Louis S 

Goodman), Dept of Pharmacology, Umv 
of Utah School of Medicine, Salt Lake City, 
Utah 

Validity of laboratory anticonvulsant tests for 
predicting antiepileptic potency and spec- 
ificity 

9 Milton T Bush and Thomas C Butler, Vander - 

bill Umv School of Medicine 
Metabolic fate of thiobarbital 

10 J B TVyngaarden (by invitation), L A Woods 

(by invitation), It Ridley (by invitation), 
and M H Seevers, Dept of Pharmacology, 
Umv of Michigan 

Anesthetic properties of several thiobarbitu- 
rates in dogs 

11 A R Kelly (by invitation), B J Adams (by 

invitation), and F E Shi deman, Dept of 
Pharmacology, University of Michigan 
The role of the liver m the detoxication of thio- 
pental (Pentothal) and certain other thio- 
baibiturates 

12 Kazuo K Kimura (by invitation) and Klaus 

R Unna, Dept of Pharmacology, Illinois 
College of Medicine, Chicago 12 
The effect of a non-curarizing dose of d-tubo- 
curarine on the increased motor activity m 
mice induced by barbiturates 

13 E Ross Hart and O M Weaver, Jr , (by in- 

vitation), Dept of Pharmacology, Jefferson 
Medical College of Philadelphia 
Analgesia in rats as a result of administration 
of barbiturates, and its relation to hypnosis 

14 R K Richards, Department of Pharmacology , 

Abbott Laboratories, North Chicago, III 
Experiments on the inactivation of pentothal 
(Pin siol ) 


STATIC DEMONSTRATIONS 

Tuesday, 8 00-10 00 pm 

University of Illinois College of 
Medicine 

(For program see p 3) 
PHARMACOLOGY A 
Tuesday, 2 00 pm 

Parlors A, B and C — Congress Hotel 


Joint Session, Biometrics Section, American 
Statistical Association, and the 
Pharmacological Society 

1 W A Crandall and Muriel M Burr (introduced 

bylil Pugsley’), Food and Drugs Divisions , 
Department National Health and Welfare, 
Ottawa, Canada 

Precision of microbiological assays for riboflavin, 
macm and pantothenic acid (Biochem ) 

2 Walther H Ott (introduced by Hans Molitor), 

Merck Institute for Therapeutic Research, 
Rahway, N J 

A quantitative assay method for pyrogens 

3 D M Young and R G Romans (introduced by 

E W McHenry), Connaught Medical Re 
search Laboratories, University of Toronto 
One blood sample per rabbit per test day m the 
assay of insulin (Biochem ) 

4 Helen M Tepperman (by invitation), Maurice 

V L’Heureux (by invitation), and Alfred E. 
Wilhelmi, Department of Physiological Chem- 
istry, Yale University, New Haven, Conn 
Estimation of parathyroid hormone activity by 
its effect on serum inorganic phosphorus in the 
rat (Biochem ) 

5 Ralph I Dorfman, Departments of Biochemis- 

try 'and Medicine, Western Reserve University 
School of Medicine and Lakeside Hospital, 
Cleveland 6, Ohio 

The bioassay of various hormones using a simpli- 
fied experimental design (Biochem ) 

6 C I Bliss and Elmer L Sevrmghaus (by in- 

vitation ) , Connecticut Agricultural Experi- 
ment Station and Scientific Department, Hoff- 
m ann-La Roche, Inc , Nutley, N J 
A collaborative study of methods for assaying 
analgesic drugs 

PHARMACOLOGY B 

Tuesday, 2 00 pm 
Pine Room — Congress Hotel 


1 Morns Belkin (by invitation), (introduced by 
R P Walton), Dept of Pharmacology, Med- 
ical College of South Carolina, Charleston 
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Effect of podopbyllyn on transplanted mouse 
tumors 

2 K G Wakim and K K Chen, Indiana Uni- 

i ersity Medical Center, and the Lilly Re- 
search Laboratories, Indianapolis 
The action of alstomne 

3 E L McCawley, A Mauro (by invitation), and 

R G Grenell, Laboratories of Pharmacology 
and Ncuro- Anatomy, Yale Umv School of 
Medicine , New Haven, Connecticut 
A method for simultaneous recording of phar- 
macological and physiological data 

4 S Anderson Peoples, Don W Chapman (by 

invitation), and H F Arnold (by invitation) , 
Dept of Physiology and Pharmacology, and 
Dept of Medicine, Baylor University Col- 
lege of Medicine, Houston, Texas 
Sulfathiazole clearance as a measure of glomer- 
ular Attrition rate 

5 Kurt Salomon, Thomas Thale, and Beverly 

Wescott Gabno, University of Rochester, 
School of Medicine and Dentistry, Rochester, 
New York 

Investigation of the psycho chemical basis of 
visual hallucinations produced by mescaline 

6 Walter E Barrett (introduced by Fredrick F 

Yonkman), Dept of Pharmacology, Research 
Division, Ciba Pharmaceutical Products, 
Inc , Summit, New Jersey 
A method of studying ciliary motility by direct 
observation 

7 Theodore Koppanyi and Alexander G Karcz- 

mar (by invitation), Dept of Pharmacology 
and Malcna Mcdica, Georgetown Umv 
School of Medicine 

Pharmacological methods in the study of overt 
behavior 

S R H K Foster and A J Begany (by invita- 
tion), Dept of Pharmacology, St Louis 
University School of Medicine 
Some factors concerned in the assay of heparin 
9 Frederick Bernheim, Duke Medical School 
The specificity' of hydantoinnse (Biochem ) 

10 R N Harger, and (by mutation), 3 R 
Bennet, H R Hulpieu and A J Schneider, 
Dcpls of Biochemistry, Pharmacology and 
Pathology, Indiana Untv School of Medi- 
cine, Indianapolis 

Tissue storage of mercury' following repeated 
administration of organic mercury diuretics 
or mercuric chloride (Biochcm ) 

PHARMACOLOGY C 
Tuesday, S 00 p in 

Evclish Wuaut Room— Congress Hotel 

Pharmacology of Uranium 

1 H E Stokinger, Eugene Roberts, Charles J 
Spiegl, A Rothsfein, J J Rothermel, 


George Sprague, Jr (introduced by H B 
Haag), Diitston of Pharmacology and Toci- 
cology, Dept of Radiology, School of Medi- 
cine and Dentistry, Unit ersity of Rochester, 
Rochester, New York 
Toxicity of uranium dusts 

2 Charles W LaBelle (introduced by II B 

Haag), The Duision of Pharmacology and 
Toxicology, Department of Radiology School 
of Medicine and Dentistry, Lnncrsity of 
Rochester, Rochester, N Y 
The variation of toxicity with particle size of 
UO» dust 

3 Sidney Lashm (introduced by H B Haag), 

Division of Pharmacology and Toxicology, 
Department of Radiology, School of Medicine 
and Dentistry, The University of Rochester, 
Rochester, N Y 

Vacuum coating with selenium metal is a 
method of producing a high refractiv e index 
medium for particle-size measurements 

4 Elliott A Maynard, Chalhss Randall, and 

Harold C Hodge (introduced by H B 
Haag), Division of Pharmacology and Toxi- 
cology, Department of Radiolog i. School of 
Medicine and Dentistry, Unit ersity of 
Rochester, Rochester, N Y 
Effects of feeding uranium nitrate in the diets 
of breeding white rats 

5 William T Neuman, R W Fleming, A B 

Carlson J O’Leary, P O’Connell and 
B J Mulryan (introduced by II B Hang), 
Division of Pharmacology and Toxicology, 
Dept of Radiology, School of Medicine and 
Dentistry, L nuersityof Rochester, Rochester, 
Ncio York 

The distribution and excretion of uranium 
following intravenous injection 

6 J H Wills and E Main (introduced by Bay - 

mond N Bieter), Division of Pharmacology 
and Toxicology, Dept of Radiology, School 
of Medicine and Dentistry, Unit ersity of 
Rochester, Rochester, N Y 
Renal effects of uranium 

7 Alexander Dounce (introduced by Raymond N 

Bieter), Duision of Pharmacology and Toxi 
cology, Dept of Radiology, School of Med i 
cinf and Dentistry , Unnersity of Rochester, 
Rochester, A I 

Cafalasuria as a sensitive test for uranium 
poisoning 

S A Rothstcm, D Dittman, H Berke, and J T 
Minor (introduced by Raymond N Bieter), 
Division of Pharmacology and Toxicology, 
Dept of Radiology, School of Medicine and 
Dentistry, Unit of Rochester, Rochester, 
New 1 ork 

The excretion and retention of nonprotem 
nitrogen (NP\) in animals poisoned with 
uranium 
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9 Eugene Roberts &. Charles Bishop ( introduced 

by Raymond N Bieter), Division of Phar- 
macology and Toxicology, Dept of Radiology, 
School of Medicine and Dentistry, Univer- 
sity of Rochester, Rochester, N Y 
Certain aspects of carbohydrate metabolism 
in normal animals and in animals poisoned 
with U-nitrate, U-chloride and alloxan 

10 Frances L Haven and Challiss Randall (in- 

troduced by R N Bieter), Division of Phar- 
macology and Toxicology, Dept of Radiol- 
ogy, School of Medicine and Dentistry, Uni- 
versity of Rochester , Rochester, New York 
The urinary excretion of citric acid m uranium 
poisoning 

11 Harold C Hodge, Alexander Dounce, J H 

Wills, T H Lan, Paul Fanta, G H Tishkoff 

(introduced by Raymond N Bieter), Divi- 
sion of Phaunacology and Toxicology, Dept 
of Radiology, School of Medicine and Dentis- 
try, University of Rochester, Rochester, N Y 
Mechanism of uranium poisoning 

PHARMACOLOGY A 

Wednesday, 9 00 a m 
Parlors A, B C — Congress Hotel 


Chemotherapeutic Agents 

1 Raymond N Bieter, Ashton C Cuckler (by 

invitation), John T Litchfield, Jr , Theresa 
E Brey (by invitation), and Harold N 
Wright, Dept of Pharmacology, Umv of 
Minnesota Medical School, Minneapolis, 
Minnesota 

Chemotherapy of cotton lat filariasis with 
certain antimony and arsenic compounds 

2 Elizabeth M Cranston, Ashton C Cuckler 

(by invitation), John T Litchfield, Jr, 
Theresa Brey (by invitation ), Harold N 
Wright, and Raymond N Bieter, Dept of 
Pharmacology, University of Minnesota 
Medical School, Minneapolis, Minnesota 
Chemotherapeutic activity of cy armies and 
related compounds m filamsis m the cotton 
rat 

3 Harold N Wright, Ashton C Cuckler (by 

invitation), Elizabeth M Cranston and 
Raymond N Bieter, Dept of Phai macology, 
University of Minnesota Medical School , 
Minneapolis, Minnesota 
Pharmacology of 1 , 1 '-di f, etho\yethyl-2 ,2' 
carbocyamne p-loluene sulfonate and deriv- 
atives in cotton rat filariasis 

4 Arnold D Welch, Lawrence Peters, Ernest 

Buedmg, Arthur D Valk (by invitation), 
and Aeme Higashi (by invitation), Dept of 
Pharmacology, School of Medicine, Western 
Rescric Vnnersity, Chi eland, Ohio 


Studies on the relative antifilarial activity of a 
series of cyamne dyes against hlomosoides 
carmn 

5 Ernest Buedmg, Department of Pharmacology, 

School of Medicine, Western Reserve Univer- 
sity, Cleveland, Ohio 

Effect of ey anine dyes and of sodium fluorace 
tate on the metabolism of filanae (L can- 
mi) ( Biochem ) 

6 Lawrence Peters, Aeme Higashi (by invita- 

tion) and Arnold D Welch, Dept of Phar- 
macology, School of Medicine, Western Re 
serve University, Cleveland, Oho 
Investigation of 1 -ethyl-3, 6 dimethyl 2 phe 
n yl -4 -py ri m ulo -2- cya nine chloride (CMR 
No 863) for possible therapeutic utility m 
human filamsis 

7 Arthur D Valk, Jr (by invitation), Lawrence 

Peters, and Arnold D Welch, Dept of Phar 
macology, School of Medicine, Western Re- 
serve University, Cleveland, Ohio 
Some observations on distribution and excre- 
tion of l-ethyl-3,6-dimethyl-2-phenyl-4 py- 
nmido-2 cyanine chloride (CMR # S63) 
m dogs 

8 Robert E Smith, Lt Commander, HS, USNR 

( introduced by B G King), Naval Medical 
Research Institute 

Studies on the biological exchange of radio 
antimony in animals and man (Physiol ) 

9 Maxwell Schubert and Arthur C DeGralT, 

Depaitment of Theiapeultcs and Laboratory 
of Experimental Therapeutics, New York 
University, College of Medicine, New York, 
NY 

Expei imental chemotherapy' of schistosomi 
asis 1 Methods and conditions for drug 
testing 

10 Arthur C DeGraff and Maxwell Schubert, 

Depaitment of Therapeutics and Laboratory 
of Experimental Therapeutics, New York 
University, College of Medicine, New York, 
New York, N Y 

Expciiment.il Chemotherapy' of schistosomi 
asis 2 Companson of effects of specific 
drugs 

11 F W Schueler, Department of Pharmacology, 

University of Chicago ( introduced by E M 
K Geilmg) 

Studies on the mechanism of drug lesistance 
in trypanosomes 

12 Etta Mae MacDonald (introduced by A L 

Tatum), Dept of Phaunacology, Umv of 
Wisconsin Medical School, Madison 
* Action of chemotherapeutic agents on tri- 
chomonas vaginalis, trichomonas hovunis and 
trichomonas foetus m vitro 

13 Elizabeth Taylor (by invitation), Fred H 

Snyder (by invitation ) and Fred W Oberst, 
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Dept of Biochemistry, Research Labora- 
tories, The II S Mcrrcll Co , Cincinnati 
The excretion of sulfanilamide derivatives 
after oral administration to white rats 
(Biochem ) 

PHARMACOLOGY B 

II ednesdatj, S 00 am 
Pine Room— Concress Horn 


Analgesic Drugs 

1 B Cnlesmck (by imitation ) and R Beutner, 

Dept of Pharmacology, Hahnemann Medical 
College, Philadelphia, Penna 
Anti enzymatic action of sahej lates and related 
drugs, tested by new m vitro method 

2 Paul K Smith and (by invitation ) Herbert 

A Hand and Robert J Madden, Dept of 
Pharmacology, The George Washington Uni 
icrsity School of Medicine, II ashington, D C 
The hydrolysis of acety lsaltcv lie acid by ani- 
mal tissues 

3 E Leong Way, Roll an Swanson and Abraham 

I Gimble (introduced by Paul Iv Smith), 
Dept of Pharmacology, The George II ashing 
ton Vnitcrsity School of Medicine Washing- 
ton, D C 

The influence of the liver on the activity of 
isonipecaine (denierol) in vivo and in vitro 

4 H B Haag, J K Finnegan (by mutation) 

and P S Larson, Dept of Pharmacology, 
Medical College of Vtigima, Richmond 
Pharmacologic observations on 1 , 1 dipheny 1 1- 
(dimethvl annnoispropj 1 ) butanonc 2 

5 Elizabeth B Trov.il (introduced by Raymond 

N Bieter), Dept of Pharmacology l nner- 
situ of Minnesota, Minneapolis 
The analgesic action of 1,1 diphenyl 1 (dinieth- 
ylaminoisopropyl) butanone 2 in man 
G L A Woods (by invitation), J B Wyngaar- 
den (by mutation) and M H Seevcrs, Dept 
of Pharmacology, l mi of Michigan 
The addiction potentialities of 1,1 diphenj 1-1 
(dimetln lnmino isopropv 1) - butanone-2 
(Anndone) in the monhev 
7 F E Shideman and H T Johnson (by intiia 
lion), Dept of Pharmacology, Unnersity 
of Michigan 

\cutc vascular tolerance to morphine, dem- 
erol, and 1,1 diphenyl l-(dimethvlammo iso- 
prop.} 1) butanone 2 ( Vnudone) in the dog 
S Henry W Elliott (introduced by Hamilton H 
Anderson), Dtusion of Pharmacology and 
Lxpcrimcntal Therapeutics, L mi of Cali- 
fornia Medical School, San Francisco 
Compant iv c effects of 1 1 diphenvl-l-(dinieth- 
vlarmnoioopropvl) butanone - 2 (10S20), 


denierol, and morphine on the respiration 
of rat cerebral cortex slices 

9 Abraham Wikler and Karl Frank (by muta- 

tion), Research Department , L S Public 
Health Scritce Hospital, Lexington, Kcn- 
Iticly 

Tolerance and phjsical dependence in intact 
and chrome spinal dogs during addiction to 
10S20 (4-4 - diphenyl - 6 - duuethv lannno- 
heptanone 3) 

10 C C Scott, K G Kohlstaedt (by mutation), 

E B Robbins (by mutation), and F W 
Israel (by invitation). Eh Lilly and Com- 
pany, Indianapolis 

Further observations on the pharmacology of 
dolophine 

11 Anton C Kirchhof (by invitation) and Nor- 

man A David, Dcpts of Pharmacology and 
Dicsthesiology, bnuersily of Oregon Med- 
ical School, Portland, Oregon 
Clinical trial of 6 dimethylamino 4, 4 - 
diphenyl 3 heptanone (Dolophine) a syn- 
thetic malgesic 

12 Harris Isbell (by mutation), Anna J Eisen- 

man, Abraham Wikler (by mutation), 
Mary Damgerfield (by mutation) and 
Karl Frank (by invitation) Reseat eh Dept , 
L S Public Health Scnicc Hospital, 
Lexington, Ky 

Experimental addiction to 10S20 (4-4 diphcnyl- 
6 dimetln lamino heptanone 3) in man (Bio 
chem ) 

PHARMACOLOGY C 
II ednesday, 9 00 a in 

English Walmt Room — Congress Hotel 


1 Jacob Sacks, Karl Schoen (by mutation), and 

S M Gordon (by invitation), Research 
Laboratories of Rndo Products, Inc , Rich- 
mond Hill \ cw 1 ork 

Biological properties of a soluble derivative of 
riboflnv in 

2 B P McNamara ( introduced by Stephen 

Krop), Pharmacology Section, Medical Di- 
vision, Edgcwood Arsenal, Maryland 
Pharmacological antagonism between stereo 
isomers of hexnchlorcy clohexane 

3 George P Child (by mutation), It A Wood- 

bury, Richard Torpm (by mutation) W 
S Boyd (by mutation), J L Allgood (by 
invitation), J C Neal (by imitation), and 
H L Cheshire (by mutation), Dcpts of 
Pharmacology and Obstetrics and Gynecology, 
Unnersity of Georgia School of Medicine, 
Augusta 

Cyclic changes in human uterine pressure 
curves and the influence of distention and 
pitressin upon these curves 
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4 Raymond P Ahlquist and R A Woodbury, 

Depl of Pharmacology, University of Geor- 
gia School of Medicine, Augusta, Georgia 
Influence of drugs, and uterine activity upon 
uterine blood flow 

5 R A Woodbury, David Marsh ( now with the 

Umv of West Virginia, Morgantown ), 
Raymond P Ahlquist and Bertha Hoben- 
sack (by invitation) , Dept of Pharmacology, 
Lrniv of Georgia School of Medicine, Au- 
gusta, Georgia 

The influence of estrogenic substances upon 
the lrntability of the uterine musculature 
and upon the cardiovascular system 

6 0S Gibbs, Gibbs Laboratory, Memphis, 

Tennessee 

On the curious pharmacology of hydrastis 

7 Philip Hitchcock, Depl of Physiology & 

Pharmacology , Medical College of Alabama, 
Birminghm 

Observations on the pharmacology of aliphatic 
aldehydes 

8 G Maresh, Jr , and A Farah ( introduced by 

0 Krayer), Dept of Pharmacology, Har- 
tard Medical School 

The effect of 2,3-dimercaptopropanol upon the 
diuretic action of mersalyl 

9 Leonard Karel and Joseph H Fleisher ( intro- 

duced by Stephen Krop) Toxicology Section, 
Medical Division, Edgcwood Arsenal, Md 
Absorption and diffusion of ethyl alcohol from 
the stomach of the rat 

10 V V Cole, S H Hopper (by invitation), and 

H R Hulpieu, Depts of Pharmacology and 
Public Health, Indiana Vmv School of 
Medicine, Indianapolis 
Some physiological effects of surface active 
agents 

11 Shannon C Allen and Floyd DeEds, Pharma- 

cology Division, Bureau of Agricultural and 
Industrial Chemistry, U S Dept of Agri- 
culture , Albany, California 
Experimental studies on the use of starch as 
surgical dusting ponder 

12 Frederick F Anderson (by invitation ) and 

Bradford N Craier, Dept of Pharmacology, 
Reseaich Division, Ciba Pharmaceutical 
Piodvcts, Inc , Summit, New Jersey 
A compact and efficient apparatus of pyrex 
glass foi coronary perfusion 

PHARMACOLOGY A 

Wednesday, 2 00 p m 
Upper Tomer Room — Steiens Hotel 

Histamine, Anti-Histamine and Spasmolytic 
Drugs 

1 Paul Achenbach (by invitation ) and Earl R 
Loen, Dept of Pharmacology, Umv of 


Illinois College of Medicine, Chicago, 12 
Illinois 

Antagonism of histamine with synthetic com- 
pounds v Inch exert marked epinephrme- 
bloeking effects 

2 P K Knoefel, Univcisily of Louisville 
The evaluation of spasmolytic agents 

3 Byron B Clark, Dept of Physiology and Pkar 

macology, Albany Medical College, Union 
University, Albany, New York 
The effect of syntropan, demerol, and trasen 
tine on gastric secretion 

4 L W Roth, R K Richards and I M Shep- 

perd (introduced by Carl Dragstedt), Dept 
of Pharmacology, Abbot Laboratories, North 
Chicago, Illinois 

Some pharmacological properties of a nen anti- 
histamine compound 

5 Julio C Castillo (by invitation) and Edwin J 

de Beer, The Wellcome Research Labora 
tones, Tvckahoe 7, New York 
The excised guinea-pig trachea in the study of 
anti-histamine drugs 

GAM Schoen (introduced by P K Knoefel), 
University of Louisville 
Comparative “Antihistamine” action on gas- 
tric secretion 

7 Ernest Kun, Depts of Pharmacology and Medi- 

cine, University of Chicago ( introduced by 
E M K Geilmg) 

The effect of meningococcus endotoxin on the 
distribution of histamine betw een the blood 
and tissues of the rabbit 

8 G Lehmann, Edwma Hagan (by invitation), 

George Barbarow (by invitation) and Mar- 
garet Roe (by invitation) , Research Laborator- 
ies, Hoffmann-La Roche, Inc , Nutley, N J 
The anti-histamine action of pyndindene 
derivatives 

9 Floyd C Mclntire, L W Roth, and Joseph 

L Shaw (introduced by II B Haag), Bio- 
chemistry and Pharmacology Departments , 
Abbott Labor atones, North Chicago, Illinois 
The purification of histamine for bioassay 

10 Anne Cameron (by invitation) and Bradford 

N Craier, Dept of Pharmacology, Research 
Division, Ciba Pharmaceutical Products, 
Inc , Summit, New Jcisey 
Contributions to an elucidation of the phar- 
macological action of histamine 

11 Charles A Winter, Diet ck Institute for Thera 

peuhe Research, Rahway, N J 
A btudy of the relative potencies of six anti- 
histaminic compounds (Physiol ) 

PHARMACOLOGICAL SOCIETY BUSINESS 
MEETING 

Wednesday, 4 30 p in 

Upper Tower Room, Stevens Hotel 
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PHARMACOLOGY B 

Wednesday, 2 00 p m 
I ower Tower Room— Stfvexs Hotel 


Drug Toxicity 

1 J A Richardson and H R Pratt-Thomas 

{introduced by R P Walton), Dcpts of 
Pharmacology and Pathology, Medical Col- 
lege of South Carolina, Charleston 
Toxic effects of varying doses of kerosene 
administered by different routes 

2 Geoffrey Woodard and Ernest C Hagan (in- 

troduced by Arnold J Lehman), Dmsion of 
Pharmacology, Food and Drag Administra- 
tion, Fedeicl Security Agency, 11 ashington, 
D C 

Toxicological studies on the isomers and mix- 
tures of isomers of benzene hexachloride 

3 Norman M Keith and Howard B Burchell 

(by invitation), Division of Medicine Mayo 
Clinic, Rochester, Minnesota 
Potassium intoxication m uremia 

4 R S Teague, Dept of Physiology and Phar 

macology, Medical College of Alabama, Bir- 
mingham 

Toxicology' of the synthetic estrogen, dienes- 
trol 

5 Robert H Wilson, Talbot G Mortarotti (by 

invitation ) and Floyd DeEds, Pharmacology 
Dmsion, Bureau of Agricultural and Indus 
trial Chemistry, U S Dept of Agriculture, 
Albany, California 

The toxicity and pharmacology' of rutin 

6 G L Cantoni and A W Bernheimer (by 

invitation), Dept of Pharmacology, Long 
Island College of Medicine, Broollyn, New 
York and Dept of Bacteriology, New York 
Uniier&ity College of Medicine, New Yor I , 
New York 

Specificity of the increased resistance induced 
in mice by streptococcal toxin 

7 Stephen Krop, W C Wescoe, 1st Lt , M C 

(by mutation), Abraham Goldin (by invita- 
tion), and Benjamin Landing, 1st Lt , 
MC (by mutation), Pharmacology Section 
and Experimental Pathology Section, Med 
ical Dmsion, Edgcuood Irscnal, Maryland 
Central nervous system mjur\ in experunental 
animals by betacldoroethyl morpholine 

8 Harry W Hays, VI alter D Barrett, Greta L 

Holmquist, and Alice A Goodcll, ( intro- 
duced by E Oppenhcnner), Research Dui- 
sion, Department of Pharmacology, Ctba 
Pharmaceutical Products, Inc , Summit, 
N J 

The effect of reduced caloric mt ihc on toxic 
lty of N,N dnnethxl X*'-bcnz\l X' (a pyn- 
dyl) - ethylcncdiammc monoliy drocliloride 
(Pv nbenzaminc) 


9 P L Ewmg and G A Emerson, Dept oj 
Pharmacology, L nn of Texas 1 Icdical 
Branch, Gaheston 

Acute toxicity of benzedrine sulfate 
10 Jay A Smith (by mutation), Piero P Foa 
and Harriet R 'Weinstein (by mutation). 
Dept of Physiology, Chicago Medical School 
Some toxic effects of thiamine (Phy siol ) 

PHARMACOLOGICAL SOCIETY BUSINESS 
MEETING 

Wednesday, 4 SO p m 

Upper Tower Room, Stevens Hotel 

PHARMACOLOGY C 

IT ednesday, 2 00 p in 

North Assembly — Stevfxs Hotei 


Drug Toxicity 

1 P J Hanzlik, F P Ludueiia, W T S Lawrence, 

Jean K Fellows (by mutation) and Others, 
Dept of Pharmacology and Therapeutics, 
Stanford Vnncrsity School of Medicine, 
San Francisco 15, California 
Toxicity, excretion and fate of diethylene 
glycol monoethyl ether compared with other 
glycols applied cpidermalh 

2 A Bass and S C Wercli, Medical Research 

Dmsion, Plough Inc , Memphis, Tennessee 
(Introduced by C C Pfeiffer) 

The absorption of phenol in oily solutions by 
the rabbit skin 

3 Mane F Whitcsell (by im Ration), Elsie Al- 

varez (by mutation) and John H Draize, 
Division of Pharmacology, Food and Drug 
Administration, Federal Security Agency, 
Washington 25, D C 

The percutaneous toxicity of tlnogly colates 

4 Irvin Fuhr and Seymour D Silver (introduced 

by Stephen Krop), Gassmg and Analytical 
Section, Medical Division, Chemical Corps, 
Edgeicood Arsenal, Md 
The effect of soil on rodent lcide vapor concen- 
trations 

5 Bertram J Meyer, 1st Lt , M C , and Leonard 

Karel, (introduced by Stephen Krop), 
lexicology Section, Medical Dmsion, Fdgc- 
i cood irscnal, Maryland 
The effects of thiosorbitol and of iodides on 
alphanaphthylthiourea toxicity in rats 
0 Rudolf Kostcr (introduced by Mclveen Cat- 
tell), Dept of Pharmacology , Cornell Dni- 
icrsity Medical College 

Differentntion of gluconate, glucose, calcium, 
and insulin effects on DDT poisoning in 
cats 

7 R G Horton, R E Weston, J P Saunders 
and G Hammon (introduced by Stephen 
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Krop), Toxicology Section, Medical Division, 
Edgewood Ai serial, Maryland 
The conversion, of — CN to — CNS in dogs 

8 Kenneth P DuBois and Emil E Sebesta (by 

invitation), Umv of Chicago Toxicity 
Laboratory and the Dept of Pharmacology, 
University of Chicago 

The effect of alpha-naphthylthiourea on peroxi- 
dase and catalase 

9 O Garth Fitzhugh and Arthur A Nelson (by 

invitation), Division of Pharmacology, Food 
and Drug Administration, Federal Security 
Agency, Washington 25, D C 
The chronic toxicity of chloroquine (SN 
761S) 

10 Charles M Gruber, Albert M Lupton (by 

invitation) and Thomas M Scotti (by invita- 
tion), Depts of Pharmacology and Pathol- 
ogy, Jefferson Medical College, Philadelphia, 
Pa 

Chronic toxicity studies of 1 amino-l-phthali- 
dylpropane hydrochloride and its effects 
upon blood pressure and respiration 

11 Emmett B Carmichael, Biochemistry Dept , 

Medical College of Alabama, Birmingham 
The toxicity of delvinal sodium for both young 
and old rats (Physiol ) 

PHARMACOLOGICAL SOCIETY BUSINESS 
MEETING 

Wednesday, 4 SO p m 
Upper Tower Room, Stevens Hotel 
PHARMACOLOGY A 
Thursday, 9 00 a m 

Parlors A, B, and C — Congress Hotel 


Curare and Anti-Curare-Like Drugs 
C J Kensler (introduced by McKeen Cattell), 
Dept o Pharmacology, Cornell University 
Medical College, New York 
Anti-curare action of certain azo dyes in the 
frog 

J H Comroe, Jr , R D Dripps, S Y Botelho 

(by invitation') and H Metz (by invitation), 
Depts of Physiology and Pharmacology, 
Graduate School of Medicine, and Anes- 
thesiology, Universi'y of Pennsylvania School 
of Medicine 

The curare-like action of ether upon human 
neuromuscular transmission 
Lloyd D Seager, Dept of Pliai macology , 
Woman’s Medical College of Pennsylvania 
s° n 'V actions of the diami- 

nd'nf^Anti -Histamine l 

Darn FieVk Drugs 1 °f Pharmacology, 

]Usl Vt ^\jfiy invitatid School of Medi- 
cine, Worga~ ^ 


Synthetic curare compounds I Biochemor- 
phic aspects of quaternary ammonium 10 
dides derived from cinchona alkaloids 

5 M J Reardon (by invitation), F A Marzom 

(by invitation) and James P Hendrix, 
Depts of Surgery and Medicine, Duke Uni 
versity School of Medicine, Durham, N C 
The effect of neostigmine (Prostigmine) on 
the actions of tetraethylammonium (Eta 
mon) in dogs and man 

6 Barbara R Renmck (by invitation), Gordon 

K Moe, and (by invitation) Sibley W 
Hoobler, Rosalie Neligh, and Richard H 
Lyons, Depts of Pharmacology and Internal 
Medicine, Umveisity of Michigan 
Renal excretion of the tetraethylammonium 
ion 

7 Gordon K Moe, and (by invitation) Richard 

H Lyons, Sibley W Hoobler, and Rosalie 
Neligh, Depts of Pharmacology and Inter- 
nal Medicine, University of Michigan 
The action of tetraethylammonium on receptor 
mechanisms 

8 Mary A Root (introduced by Otto Krayer), 

Dept of Phai macology, Harvard Medical 
School 

Effect of tetraethy Inmmomum chloride on the 
urinary bladder of the cat 

9 James L Morrison, Dept of Phai macology, 

Emory University, Georgia 
The effect of tetraethylammonium bromide 
on morphine hyperglycemia in dogs 
10 D Malton, S W Hoobler, H T Ballantme, 
Jr , R B Neligh, Saul Cohen and R H 
Lyons (introduced by G K Moe), Depts 
of Internal Medicine, Surgery and Pharma- 
cology, University of Michigan Medical 
School, Ann Arboi , Michigan 
The effect of tetraethylammonium on the blood 
flow in the extremities 

PHARMACOLOGICAL SOCIETY BUSINESS 
MEETING 

Thursday, 12 00 noon 

Casino, Congress Hotel 

PHARMACOLOGY B 

Tliuisday, 9 00 a m 

Pim Room — Congress Hoth 

Drug Toxicity 

1 C H Hme, Lt , M C , USN, T E Shea, Jr , 
LTCDR, HS, USNR, and W R Alsdorf, 
CPHM, USN (introduced by F L Kozelka), 
National Naval Medical Center, Naval 
Medical Research Institute, Pharmacology 
and Toxicology Facility 
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An accurate colorimetric method for the de- 
termination of metlianol in blood, tissues, 
and the expired air 

2 T E Shea, Jr , LTCDR, HS, USNR, and C 

H Hine, Lt , MC, USN ( introduced by 
H A Anderson), National Natal Medical 
Center, Natal Medical Research Institute, 
Industrial Hygiene and Toxicology Facility 
Respiratory excretion of methyl alcohol by 
white rats 

3 W S Blakemore, Lt (jg), MC, USNR, and 

C H Hine, Lt , MC, USN ( introduced by 
P Iv Smith), National Natal Medical Cen- 
ter, Natal Medical Research Institute, Phar- 
macology and Toxicology Facility 
The effect of peritoneal irrigation on methyl 
alcohol toxicitx 

4 W S Lawrence and L R Capo {by invitation), 

Dept of Pharmacology, Unnersity of Mick 
igan 

Some limitations of methemoglobinemia m 
antagonizing cyanide 

5 Edward H Lanphier [by invitation), Eliza- 

beth H Jenney [by mutation ), and Carl 
C Pfeiffer, Dept of Pharmacology, l nner- 
sily of Illinois College of Medicine 
The use of oximeter to studa the potency of 
p annnophenones as metlieinoglobin forming 
drugs 

6 Alexander G Karczmar [introduced by T 

Koppanyi), Dept of Pharmacology and 
Materia Mcdica, Gcorgetoivn bniversity, 
School of Medicine 

The effects of lethal doses of acetamhd in the 
dog 

7 Elbert Voss (introduced by A L Tatum), 

Dept of Pharmacology, L mv of 11 tsconsin 
Medical School, Madison 
Effect of PABA as antagonist to organic 
bismuth preparations 

S E H Brunquist, Bertie Warren and Cyrus 
W Partington (introduced by Richard W 
Whitehead), Dcpi of Physiology and Phar- 
macology, Itniv of Colorado School of Medi- 
cine, Denier 7 

Tolerance of excised muscle for sodium sulfa- 
diazine, with prolongation of surinal by 
certain concentrations 

9 Edwin P Laug (by mutation), Frieda M 
Kunze (by invitation) and O Garth Fitz- 
hugh. Division of Pharmacology, Food and 
Drug Administration, Federal Security Ag 
cncy, 11 aslnngton, D C 
Mercuri storage in the rat following ingestion 
of mercuric acetate and phenyl mercuric 
acetate 

10 F Garcia-Valdecasas (by invitation) and R 
Bcutner, Dcpls of Pharmacology of the 
b nucrsily of Barcelona, Spain, and Hahne- 


mann Medical College, Philadelphia, Pcnn- 
syhama 

Explanation of Straub’s theory of "Potential 
Poisons” based on the measurements of 
electrical potential differences 

PHARMACOLOGICAL SOCIETY BUSINESS 
MEETING 

Thursday, 12 noon 
C\sino, Congress Hotel 
PHARMACOLOGY C 
Thursday, 9 00 a m 

English Walnlt Room— Congress Hotel 

Antibiotic and Chemotherapeutic Agents 

1 Andres Goth (introduced by Arthur Grollman), 

Dept of Physiology and Pharmacology, 
Southwestern Medical College, Dallas, Texas 
The antibiotic properties of a bismuth "Asper- 
gdhc Acid" complex 

2 Henry M Suckle (by mutation), Roland R 

Liebenow (by imitation) and O S Orth, 
Dcpts of Xcurosurgcry, Physiology and 
Pharmacology, State of 11 tsconsin General 
Hospital and L mv of H tsconsin Medical 
School, Madison 

The convulsive effects of streptomycin 

3 Harry Eagle and Elliot V Newman (by invita- 

tion), Laboratory of Experimental Thera 
pcuhes of the b S Public Health Service 
and The Johnr Hopkins School of Hygiene, 
and the Dept of Medicine of The Johns 
Hopkins Medical School 
The renal clearance of penicillins F, G, K, 
and X, and of bacitracin in rabbits and man 

4 Karl H Beyer, A Kathnne Miller (by invita- 

tion), Horace F Russo (by mutation ) and 
Elizabeth K Tillson (by mutation), Dcpts 
of Pharmacology and Bacteriology, The 
Medical Research Division, Sharp and 
Dahmc, Inc , Glenoldcn, Pa 
The effect of caronannde on the renal tubular 
transport mceluanisms for penicillin and 
other agents 

5 E E Mandel and J D Thayer ( introduced by 

F Steigmann), l S Marine Hospital, 
Staten Island, New Yorl 
Rectil administration of penicillin 

6 M I Smith, Wm T McClosky, E L Jackson 

(by invitation) and Hugo Bauer (by muta- 
tion) Dtusion of Physiology, National In- 
stitute of Health, Bcthcsda, Maryland 
The chemotherapeutic action of streptomycin 
and sulfone dematnes in experimental 
tuberculosis 

7 L H Schmidt, Carl C Smith (by mutation), 

Hettie B Hughes (by mutation), and 
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Catherine Carter ( by invitation), Christ 
Hospital Institute of Medical Research, 
Cincinnati, Ohio 

Studies on the 8-ammoqumohnes 1 The 
toxicities of pamaquine and plasmocid m 
different animal species 

8 Ida G Schmidt (by invitation ) and L H 

Schmidt, College of Medicine, University 
of Cincinnati, and the Christ Hospital Insti- 
tute of Medical Research, Cincinnati, Ohio 

Studies on the 8-ammoquinolmes 2 The ef- 
fects of plasmocid on the central nervous 
system 

9 Carl C Smith (by invitation ) and L H 
Schmidt, Christ Hospital Institute of Med- 
ical Research, Cincinnati, Ohio 

Studies on the S-aminoquinohnes 3 On the 
relations between structure and pharma- 
cological activities 

10 Hamilton H Anderson, Eder Lindsay Han- 

sen (by invitation), Peter P T Sah and 
John R Cafiso (by invitation), Division of 
Pharmacology and Experimental Therapeu- 
tics, University of California Medical School, 
San Francisco 

Amebacidal and pharmacologic activities of 
the dithiocarboxymethyl and ditlnoear- 
boxyphenyl derivatives of carbarsone oxide, 
(p-carbamidophenylarsenous oxide) 

11 R M Featherstone (introduced by EG 

Gross) and J R Porter ( introduced by W 
M Hale), Depts of Pharmacology and Bac- 
teriology, College of Medicine , State Univer- 
sity of Iowa, Iowa City 

Some inhibitory effects of alkaloids on bac- 
terial growth and metabolism 

12 Leo G Nutim and Sr Eva Mane Lynch (in- 

troduced by Fred W 0 berst), Dept of Ex- 
perimental Medicine, Institution Dm Tho- 
mae, Cincinnati 

Response of penicillin-resistant stiains of 
staphylococcus aureus to extract of beef 
brain 

PHARMACOLOGICAL SOCIETY BUSINESS 
MEETING 

Thursday, 12 DO noon 
Casino, Congress Hotel 

MOTION PICTURES 

Thursday, 1 00-5 00 p m 
Room 14, Palmer House 
(for program see p 3) 

PHARMACOLOGY 
Papers Read by Title 

Benedict E Abreu, Grant W Liddle (by in- 
itiation), Carroll A Handley and Henry 
W Elliott (by imitation) Division of Phar- 


cology and Experimental Therapeutics, Uni- 
versity of California Medical School, San 
Francisco, and Department of Physiology 
and Pharmacology, Baylor University Col 
lege of Medicine, Houston, Texas 
Preliminary observations on the influence of 
ergotamine and dihydroergotamme on cere 
bral blood flow in the dog 

2 Walter E Barrett (by invitation), Harry W 

Hays (by invitation), James H Leathern 
and Alice A Goodell (by invitation), (m 
traduced by Fredrick F Yonkman), Research 
Division, Department of Pharmacology, Ciba 
Pharmaceutical Products, Inc , Summit, 
New Jersey 

Toxicity of a new antiseptic (j5 phenory 
ethyl-dimethyl dodecyl ammonium bro 
nude) (PDDB) 

3 W Dean Belnap (by invitation), James E P 

Toman and Louis S Goodman, Departments 
of Physiology and Pharmacology, Univer 
sity of Utah School of Medicine, Salt Lake 
City, Utah 

Tndione-diphenylhy dan tom combination ther 
apy in grand uni with slow -wave EEG 
dysi hy thmia 

4 Walter M Booker, Hamilton Perkms and 

Alvin Blount (introduced by AH Maloney), 
Depai Intent of Pharmacology, Howard Uni 
veisity School of Medicine 
Depiession of the thyroid gland by sulfa 
thiozole, the effects on the pancreas 

5 Ernest Bueding, Aeme Higashi (by invitation), 

Lawrence Peters, and Arthur D Valk, 
Department of Pharmacology , School ofMedi 
cme, Westei n Reserve University, Cleveland, 
Ohio 

Some observations on the action of miracil 
[1 - /3 - Diethy’lammo - ethylamino) - 4 - 
Methyl tbioxant hone hydrochloride] against 
Schistosoma mansoni 

6 Ernest Buedmg, Lawrence Peters, and Ar- 

nold D Welch, Dept of Pharmacology, 
School of Medicine, II ester n Reserve Univer 
sity, Cleveland, Ohio 

Metabolism of Schistosomes (S mansoni) 

7 G L Canfom, Depai tmcnl of Pharmacology, 

Long Island College of Medicine, Brooklyn, 
New Foi L 

Acid Soluble Phosphorus Compounds of Heart 
Muscle 

8 James Y P Chen (by invitation) and Benedict 

E Abreu, Division of Pharmacology and 
Experimental Thciapcutios, University of 
California Medical School , San Francisco 
Effect of carbon tctiachloride poisoning on the 
toxicity of (3-diethylammoethy 1 phenyl a- 
thmcylncetate and benadryl 
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9 Ym-ch’ang Chm ( introduced by Hamilton H 

Anderson), Division of Pharmacology and 
Experimental Therapeutics, University of 
California Medical School, San Francisco 
Biologic properties of subtilm m physiologic 
saline solution 

10 Elizabeth M Cranston, Mary Jane Jensen, 

Adelaide Moren, Theresa Brey, E T Bell 
and Raymond N Bieter, Bureau of Plant 
Industry USDA and the Departments of 
Pharmacology and Pathology, University of 
Minnesota, Minneapolis 
The acute and chrome toxicity of nordihydro- 
guaiaretic acid 

11 Bradford N Craver, Ciba Pharmaceutical 

Products, Inc , 556 Morris Avenue, Summit, 
New Jersey 

Effect of X-ray in vitro upon the contractility 
of the isolated intestine of the cat 

12 Bradford N Craver, Patricia Seip (by invita- 

tion) and James Smith (by invitation), 
Dept of Pharmacology, Research Division, 
Ciba Pharmaceutical Products, Inc , Sum- 
mit, New Jersey 

Some pharmacological properties of imidazoline 
and aryloxyacetamidme hydrochlorides 

13 John E Davis and Alfred H Lawton (by 

invitation), Dept of Physiology and Phar- 
macology, University of Arkansas 
Antagonism of the vasopressor action of nico- 
tine by potassium thiocyanate 

14 M Edward Davis (by invitation) and Nicholas 

W Fugo, Depls of Obstetrics and Gynecology 
and the Dept of Pharmacology, The Univer- 
sity of Chicago and The Chicago Lying-m 
Hospital 

The effects of toxic doses of thiouracil on the 
reproductive sj stem of the male rat 

15 M Edward Davis (by invitation), Nicholas W 

Fugo, and Kenneth G Lawrence (by in- 
vitation), Dcpts of Obstetrics and Gynecology 
and the Dept of Pharmacology, The Uni- 
versity of Chicago and The Chicago Lying m 
Hospital 

The effect of alloxan diabetes on reproduction 
in the female rat 

1C ffm B Deichmann and S Witherup (by 
invitation), Kettering Lab of Applied Physi- 
ology, College of Medicine, Umtersily of 
Cincinnati, Cincinnati, Ohio 
The immediate toxicity of hexaethy ltetra- 
phosphate, tetraethy lpy rophosphate, and 
hexaoctyltetraphosphnte to rabbits and 
rats 

17 Harold De Mars, Guy Boyden, Ben Vidgoff, 
and E Hendricks (introduced by N David), 
Department of Pharmacology, Unncrsity of 
Oregon Medical School 


Influence of endocrine imbalance on middle 
ear structure I Histological study m w hite 
rat 

18 Robert H Dreisbach, Dept of Pharmacology 

and Therapeutics, Stanford University School 
of Medicine, San Francisco, California 
Failure of benadryl and pyribenzamine m 
experimental skm sensitization to penicillin 
and horse serum 

19 N B Dreyer and Cleveland Denton (by in- 

vitation), Dept of Pharmacology, Unner- 
sity of Vermont 

Some autonomic nervous sy stem responses to 
benadryl 

20 20 N B Dreyer and Donald Harwood (by 

invitation), Dept of Pharmacology, Univer- 
sity of Vermont 

6 lonone , A sympatholy tic agent 

21 N B Dreyer and Donald Harwood (by in- 

vitation), Dept of Pharmacology, Unncrsity 
of Vermont 

A method for testing anti spasmodics on the 
cat’s intestine in situ 

22 Victor A Drill and Carroll A Pfeiffer, Depls 

of Pharmacology and Anatomy of Yale Uni- 
versity School of Medicine, New Haicn, 
Connecticut 

Estrogenic changes in normal rats fed a low 
protem diet 

23 Robert L Driver (introduced by P J Hanzlih), 

Dept of Pharmacology and Therapeutics, 
Stanford University School of Medicine, 
San Francisco, California 
Further studies of anticonvulsant actions of 
compounds chemically related to isopropyl 
alcohol 

24 Robert L Driver and G L Ordway ( intro- 

duced by P J Hanzlik) Dept of Pharma- 
cology and Therapeutics, Stanford Umv 
School of Medicine, San Francisco, Cali- 
fornia 

Comparative anticonvulsant actions of iso- 
propyl alcohol, diphenylhy dan tom, pheno- 
barbital and tridione 

25 Kenneth P DuBois, Wilma F Erway (by 

invitation), and Richard U Byerrum (by 
invitation), University of Chicago Toxicity 
Laboratory and the Department of Pharma- 
cology, University of Chicago 
A comparison of cholinesterase inhibitors in 
vitro and in vivo 

26 P L Ewing and G A Emerson, Dept of Phar- 

macology, Umv of Texas Medical Branch, 
Gahcston 

Influence of optical isomers of amphetamine on 
maze performance m rats 

27 Nicholas W Fugo and Gloria T Aragon (by 

mutation), Dept of Obstetrics and Gynecol- 
ogy and the Dept of Pharmacology, The 
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University of Chicago and the Chicago Lymg- 
xn Hospital 

The utilization of an old technique for a sensi- 
tive antidiuretic assay 

28 N J Giacomino (by invitation) and E L 

McCawley, Dept of Pharmacology and Toxi- 
cology, Yale University, School of Medicine, 
New Haven, Connecticut 
On the toxic reactions of unsaturated lactones 
and their saturated analogs 

29 Donald R Hales and Arnold D Welch, Dept 

of Pharmacology, School of Medicine, West- 
ern Reserve University, Cleveland, Ohio 
E\perimental study of the anthelmintic value 
of the cyanine drugs in dogs 

30 Lawrence W Hanlon (by invitation), Harry 

Gold, Walter Modell, Joseph G Benton 
(by invitation), and Elaine W Cotlove (by 
invitation), Dept of Pharmacology of Cornell 
Umv Medical College, and Cardiac Services 
of Beth Israel Hospital and Hospital for 
Joint Diseases, New York 
Absorption of Digo\m in man 

31 Harry W Hays (by invitation), Walter E 

Barrett (by invitation), Elizabeth A Her- 
rold (by invitation), Barbara R Richards 
(by invitation), Anne Mackenzie (by invita- 
tion) and Fredrick F Yonkman, Dept of 
Pharmacology, Research Division, Ciba 
Pharmaceutical Products, Inc , Summit, New 
Jersey 

Some pharmacologic effects of an antiseptic, 
(3 pheno\y-ethyl-dimethyl dodecyl ammo- 
nium bromide (PDDB) 

32 Hettie B Hughes (by invitation) and L H 

Schmidt, Christ Hospital Institute of Med- 
ical Research, Cincinnati, Ohio 
On the metabolism of paludrine m the rat 

33 Harris Isbell (by invitation), Anna J Eisen- 

man (by invitation), Abraham Wikler, Mary 
Damgerfield (by mutation), and Karl 
Frank (by invitation) , Research Department, 
U S Public Health Service Hospital, Lex- 
ington, Kentucky 

Treatment of the morphine abstinence syn- 
drome with 10820 (4-4 diphenyl-6 dimethyl- 
amino-heptanone -3 ) 

34 Harris Isbell (by mutation), Abraham Wikler, 

Anna J Eisenman (by invitation), and Karl 
Frank (by invitation), Research Depai tment, 
U S Public Health Service Hospital, 
Lexington, Kentucky 

Effect of single doses of 10S20 (4-4-diphenyl-G- 
dimethylanuno-lieptanone-3) on man 

35 Leonard Karel, Benjamin H Landing, and 

Thomas S Harvey (introduced by Stephen 
Krop), Toxicology and Pathology Sections, 
Medical Division, Edgewood Arsenal, Mary - 
land 


The mtrapentoncal toxicity of some glycols 
glycol ethers, glycol esters, and phthalatcs 
in mice 

36 Leonard Karel and Raymond E Weston (in 

iroduoed by Stephen Krop) Toxicology Sec- 
tion, Medical Division, Edgewood Arsenal, 
Maryland 

Femoral arterial and venous blood nitrogen con- 
tent of dogs during denitrogenation by con- 
tinuous oxygen inhalation 

37 Norman W Karr (introduced by N A David), 

Dept of Pharmacology, University of Oregon 
Medical School, Portland, Oregon 
Effects of 6-dimethydamino-4,4-diphenyl-3- 
heptanone (Dolopbme) on intestinal motil- 
ity 

3S Norman W Karr and I H Perry (introduced 
by N David), Depts of Pharmacology and 
Pathology, University of California Medical 
School, San Francisco and Dept of Pharma- 
cology, Umv of Oregon Medical School, 
Portland, Oregon 

Chronic toxicity^ of certain anti-cholinesterase 
drugs 

39 Anton C Kirchhof and John K Uchiyama (in 

troduced by N David), Depts of Pharma- 
cology and Anesthesiology, University of 
Oregon Medical School, Portland, Oregon 
Prothrombin time following curanzation 

40 Anton C Kirchhof and John K Uchiyama 

(introduced by N David) Department of 
Pharmacology , University of Oregon Medical 
School, Portland, Oregon 
Spasmolytic action of 6-dimethy lanuno-4,4 
diphenyl-3-heptanonc (Dolophme), a syn 
thetic analgesic 

41 Stephen Krop, Pharmacology Section, Medical 

Division, Edgewood Arsenal, Maujland 
The effect of di-isopropylfluorophosphate, 
dusopropylchlorophosphite, dnsopropy 1 
phosphite and dnsopropylphospbate on the 
mechanical response of striate frog muscle 

42 W S Lawrence, Dept of Pharmacology, 

University of Michigan 
The toxicity of sodium cyanide at slow rates of 
infusion 

43 R C Li, Dept of Pharmacology, Peipvig 

Union Medical College, Peiping, China 
Gonadotrophic potency of the pituitary of rats 
after desoxycorticosterone 

44 Roland R Liebenow (by invitation) and 0 

Sidney Orth, Dept of Phannacology, Untv 
of Wisconsin Medical School, Madison, 
Wisconsin 

Further studies of the effects of chloroform on 
cardiac irregularities in the dog 

45 Earl R Loew and Audrey Micetich (by tnvtlo 

(ion), Dept of Pharmacology , Umv of lib 
nois College of Medicine, Chicago IS, Illinois 
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A method for selection of sy nthetic compounds 
which prevent excitatory responses to epi- 
nephrine 

46 S Loewe and Roger Adams (by invitation), 

Dept 0 / Pharmacology, University of Utah 
School of Medicine, Salt Lake City, Utah, 
and Noyes Chemical Laboratory, University 
of Illinois, Urbana, Illinois 
Structure activity relationship (SAR) and 
pharmacological peculiarities of new syn- 
thetic congeners of tetrahydrocannabinol 

47 S Loewe and Louis S Goodman, Dept of 

Pharmacology, Umv of Utah School of 
Medicine, Salt Lake City, Utah 
Anticonvulsant action of marihuana active 
substances 

4S E L McCawleyand J Belford (by imitation). 
Dept of Pharmacology and Toxicology, Yale 
Unucnty School of Medicine, New Haien, 
Conn 

On the toxicity of curare m animals maintained 
with artificial respiration 

49 W A McOmie (introduced by Hamilton H 

Anderson), Division of Pharmacology and 
Experimental Therapeutics, Unnersity of 
California Medical School, San Francisco, 
California 

Local and systemic effects of 2 methyl 2,4 
pentanediol (hexylene glycol ) 

50 TV A McOmie (by invitation), R W Pickering 

(by invitation, and Hamilton H Anderson, 
Division of Pharmacology and Experimental 
Therapeutics, Unnersity of California Medi 
cal School, San Fmacisco 
Analeptic properties of 2,4 dimethyl sulfolane 

51 Mark Nickerson (by mutation) and Louis S 

Goodman, Dcpl of Pharmacology, Unner- 
sity of Utah School of Medicine, Salt Lake 
City, Utah 

Sy nergistie lsompecame-amphetamine anal 
gesia 

52 Mark Nickerson, James E P Toman, and 

H H Hecht (introduced by Louis S Good- 
man), Dcpts 0 } Pharmacology, Physiology 
and Medicine, Unnersity of Utah School of 
Medicine, Salt Lake City, Utah 
Effect of atropine on epinephrine induced car- 
diac irregularities 

53 O Sidney Orth, Robert A Capps (by invita- 

tion), and Henry M Suckle (by invitation), 
Dept of Pharmacology, Unnersity of Wis- 
consin Medical School, Madison 
Some pharmacological properties of dihydro 
ergocormnc (DHO ISO) 

54 Laurence Peters, William B Wartman, Allen 

Moore (by mutation), Aeme Higashi (by 
mutation), and Ernest Buedmg, Dept of 
Pharmacology, School of Medicine, Western 
Rcscric Unnersity, Clacland, Ohio, and 


Dept of Pathology, School of Medicine, 
Northwestern Unnersity, Chicago, Illinois 
The chrome toxicity of 1-ethyl 3,6-dimethyl- 
2-pheny 1-1-py rimido-2-cy amne chloride 
(CMR P 863) for dogs and monhevs 

55 Calvin Plumhof, J Victor Stevenson, and 

James E P Toman (introduced by Louis S 
Goodman), Dcpts of Pharmacology and 
Physiology, Unnersity of Llah School of 
Medicine, Salt Lake City, Utah 
Antidiuretic response in dogs following intra- 
carotid injection of hypertonic sodium 
chloride solution 

56 H J Pratt (by mutation ) and R Beutner, 

Dept of Pharmacology, Hahnemann Medical 
College 

Comparative measurements of the anti- 
histamine effects 

57 R K Richards, L W Roth, and K Kueter 

(introduced by Carl Dragstedt), Dept of 
Pharmacology, Abbott Laboratories, North 
Chicago, Illinois 

Pharmacologic action of some quaternary 
ammonium derivatives of procaine 
5S Eugene D Robin (by invitation), Celia White 
Tabor (by imitation), and Paul K Smith, 
Dept of Pharmacology, The George If ashing- 
ton Unnersity School of Medicine, Wash- 
ington, D C 

Studies on the toxicity of para-aminobenzoic 
acid in rats 

59 William T Salter, Wallace F White (by invi- 

tation), and Elizabeth M Ackerman (by 
invitation ), Laboratory of Pharmacology and 
Toxicology, Yale Unnersity School of Medi 
one, New Haien, Conn 
A quantitatn e theory how digitoxin congeners 
act on by pody namic my ocardium 

60 L H Schmidt, Hettie B Hughes (by invita- 

tion), and Carl C Smith (by imitation), 
Christ Hospital Institute of Medical Re- 
search, Cincinnati, Ohio 
On the pharmacology of paludrme 

61 R Shore (introduced by P K Ixnoefcl), 

Unnersity of Louisulle 
Urinary excretion of cety 1 py ndimum 

62 Henry M Suckle (by mutation), Roland R 

Liebenow (by imitation), and O Sidney 
Orth, Dcpts of Physiology, A curosurgcry 
and Pharmacology, Unit of 11 isconstn 
Medical School and State of II isconstn Gen- 
eral Hospital, Madtson 
Effects of diethyl ether, chloroform and cy- 
clopropane on spontaneous cardiac irregu- 
larities in the macacus rhesus 

63 Rollan Swanson (by mutation), Joseph Ney 

(by im Ration), and Paul K Smith, Dcpl of 
Pharmacology, The George Washington Lm- 
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versity School of Medicine, Washington, 
D C 

Influence of BAL on the acute toxicity of gold 
salts in mice 

64 Celia White Tabor (by invitation), Judith 

Baily (by invitation), and Paul K Smith, 
Dept of Pharmacology, George Washington 
University School of Medicine, Washington, 
DC 

The metabolism of para-ammobenzoic acid in 
patients with diminished liver function 

65 Charles H Taft (introduced by G A Emerson), 

Pharmacology Dept , Medical Branch, The 
University of Texas, Galveston and The 
Marine Biological Laboratory , Woods Hole, 
Mass 

The action of various cinchona alkaloids on 
the isolated heart of limulus polyphemus 

66 Charles H Taft (introduced by G A Emer- 

son), Pharmacology Dept , Medical Branch, 
The University of Texas, Galveston 
Comparative hyperglycemic responses of rab- 
bits to injections of levo and racemic epi- 
nephrine 

67 Charles H Taft and Helen B Taft (intro- 

duced by G A Emerson), Pharmacology 
Department, Medical Branch, The University 
of Texas, Galveston 

Speed of hyperglycemic response in rabbits 
to intravenous injection of epinephrine 

68 Karl F Urbach, William C North, and Joseph 

L Glaser (introduced by Carl A Dragstedt), 
Dept of Pharmacology , Northwestern Uni- 
versity Medical School, Chicago, Illinois 
A preliminary report on the local anesthetic 
> properties of various aromatic carboxylic 
acid esters 

69 R P Walton, M Belkin (by invitation) , and 

O J Brodie (by invitation) , Dept of Phar- 
macology, Medical College of South Carolina 
Pharmacologic characterization of an aliphatic 
amine, 2-methyl-amino 6-hydroxy -6-me thy 1 
heptane 

70 E Leong Waj, Samuel S Binder, and Arnold 

H Michael (introduced by Paul K Smith), 
Dept of Pharmacology, The George IFosA- 
ington University School of Medicine, Wash- 
1 , ington, D C 

One way isonipecaine-triniethadione antag- 
onism 

71 E Leong Way, Abraham I Gimble, and E 

William Ligon, Jr (introduced by Paul K 
Smith), Dept of Pharmacology, The George 
Washington University School of Medicine, 
Washington, D C 

The tissue distribution of isonipecaine 
(demerol) 

72 E Leong Way, Robert C Grubbs, and Rollan 

Swanson (introduced by Paul K Smith), 
Dept of Pharmacology, The George Washing- 


ton University School of Medicine, IFas/i 
ington, D C 

The effects of isonipecaine (demerol) on auricu- 
lar fibrillation 

73 E Leong Way, John R Overman, and Donald 

L Howie (introduced by Paul K Smith), 
Dept of Pharmacology, The George Washing 
ton School of Medicine, Washington, D C 
Studies on the urinary excretion of ^-dimethyl 
aminoethylbenzhydryl ether hydrochloride 
(benadryl) 

74 Abraham Wikler, Karl Frank (by invitation), 

and Anna J Eisenman (by invitation), Re 
search Department, U S Public Health 
Service Hospital, Lexington, Kentucky 
Effects of single doses of 10820 (4-4-diphenyl 
6-dimethylaminoheptanone-3) on the ner 
vous system of dogs and cats 

75 W Lane Williams, Fred G Brazda, and 

Margaret S Wiedorn (introduced by R N 
Bieter), Depts of Anatomy and Biochenus 
try, Louisiana State University School of 
Medicine and the Dept of Anatomy, Uni 
versity of Minnesota 

Effects of naphunde sodium (Suramin) on 
respiration and morphology of lymphoid 
tissues of rats 

76 W M Wilson (by invitation), A C Kirchhof 

(by invitation), and N David, Department of 
Pharmacology, University of Oregon Medical 
School, Portland, Oregon 
Further studies on d-lysergic acid, d-a hy- 
droxybutylaimde 2 (Mcthergme) 

77 L A Woods (by invitation ) , J B Wyngaarden 

(by invitation), Barbara Renmck (by mvita 
lion), and M H See vers, Dept of Pharma 
cology, Umv of Michigan 
The cardiovascular effects of sodium pentothal 
and sodium 5-allyl-5- (l-methylbutyl)-2 tluo 
barbiturate in the dog 

78 J B Wyngaarden (by invitation) , L A Woods 

(by invitation), and M H Seeiers, Dept 
of Pharmacology , Umv of Michigan 
The cumulative action of certain thiobarbitu 
rates in dogs 

79 Carl C Pfeiffer, Elizabeth H Jenney (by 

invitation), and Charles H Ross (by invi 
tahon), Department of Pharmacology, Uni 
versity of Illinois College of Medicine, 


Chicago 

Time relationships in the reversal by BAL 
of the chemotherapeutic effect of nmpharsen 
80 P C Eisman, M Rodbart, F C Kull, and 
R L Meyer (introduced by Frederick F 


Yonkman), Research Division, Ciba Phar 
macculical Products, Inc , Summit, N J 
Bacteriostatic and bactericidal properties of 


/J-phenoxy ethyl-dimethyl-dodecyl ammo 
mum bromide (PDDB) and as a skm and 


instrument disinfectant 
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THE AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 

Thirtt-Second Annual Meeting 


PATHOLOGY 

Monday, 9 00 a m (promptly ) 
Palmer House, Room 14 


Joint Meeting with the American Association 
of Immunologists 

(For program see Immunology p 65) 

JOINT SESSION OF THE FEDERATION 
Monday, 1 1)5 pm 

Grand Ballroom, Stevens Hotel 
Program on p 3 

PATHOLOGY 

Tuesday, 9 00 a m 
Palmer House, Room 14 


Neoplasms, Radiation, Isotopes 

1 Anderson Nettleship, Department of Pathology, 

Alexander Blain Hospital, Detroit 
Tissue elements in the origin of neoplasms 
Morphologic evidence that certain neoplasms 
have multicellular origin 

2 Thelma B Dunn and Margaret K Dennger 

(by invitation), Rational Cancer Institute, 
Bcthcsda 

Observations on noriiul md neoplastic mast 
cells in inbred strains and hybrid mice 

3 Peter A Herbut (introduced by Hobart A 

Reimann), Department of Pathology, Jeffer- 
son Medical College, Philadelphia 
Cancer cells in prostvtic secretions 

4 Paul E Steiner, D Warren Sfanger (btj invita- 

tion), and Miriam N Bolyard (by invitation), 
Department of Pathology, The l/niverstty of 
Chicago 

Carcinogenic substances m extracts of human 
lungs 

5 Ivor Cornman and Richard A Ormsbee (in- 

troduced by Cornelius P Rhoads), The 
Sloan-Kcttcnng Institute for Cancer Re- 
search, New 3 orL 

The different susceptibilities to nitrogen 
mustard of normal and malignant tissues 
growing tn vitro 

C Paul Goldhaber, Ivor Cornman, and Richard 
A Ormsbee (introduced by Cornelius P 
Rhoads), The Sloan-Kcttenng Institute for 
Cancer Research, New York 


Experimental alteration of the ability of tumor 
cells to lj se plasma clots m vitro 

7 Bradford N Craver, Ciba Pharmaceutical 

Products, Inc , Summit 
The role of adrenal cortical injury m the toxic 
effects of N-ray exposure (Pharm ) 

8 Egon Lorenz and Allen B Eschenbrenner, 

National Cancer Institute and National 
Argonne Lab , Chicago 

The role of intensity of chrome irradiation 
with gamma and x-ray s 

0 Allen B Eschenbrenner, Egon Lorenz, Eliza 
Miller (by invitation), National Cancer 
Institute and National Argonne Laboratory, 
Chicago 

Quantitative histologic study of the effect of 
chronic whole-body gamma irradiation on 
mouse testes 

10 P F Hahn, Ella Lea Carothers (by invitation) , 

R O Cannon (by mvitaho ), C W Shep- 
pard (by invitation), W J Darby, M M 
(by invitation), Departments of Biochemis- 
try, Medicine, Obstetrics, and Preientne 
Medicine, Vanderbilt Unncrsity Medical 
School, Nashville 

Iron uptake m 750 cases of human pregnancy 
using the radioactive isotope Fe ss 

11 Charles L Yuile, Chauncey G Bly (by mu- 

tation), and John C Wells (by invitation), 
Department of Pathology, University of 
Rochester School of Medicine and Dentistry 
Plasma and red cell radioiron following intra- 
venous injection Sterile abscesses m normal 
and anemic dogs 

12 C W Sheppard (by invitation) and P F 

Hahn, Department of Biochemistry, Vander 
bill University, Nashville 
The use of colloidal radioactive gold in medical 
therapy 

PATHOLOGY 

Tuesday, 2 00 p m 
Palmer House, Room 14 


Plasma Proteins, Amino Acids, Phospholipids, 
Vitamins, Hormones 

1 P R Cannon, C H Steffee (by invitation), 
L J Frazier (by mutation), D A Rowley 
(by invitation), and R C Sfepto (by invita- 
tion), Department of Pathology, The Univer- 
sity of Chicago 

The influence of time of ingestion of essential 
ammo acids upon utilization m tissue syn- 
thesis 
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2 Ralph E Knutti, University of Rochester and 

Childrens Hospital of Los Angeles 
Effects of various protein diets on colloids 
(plasma protein and gum acacia) in the 
blood 

3 Frank W McKee, Paul R Schloerb, and 

Garson H Tishkoff ( introduced by George H 
Whipple), Department of Pathology , Univer- 
sity of Rochester School of Medicine and 
Dentistry 

Protein metabolism studies in dogs n ith partial 
constriction of inferior vena cava 

4 C E Dent ( introduced by F S Robscheit- 

Robbins), Medical Unit, University College 
Hospital, London, and Department of Path- 
ology, University of Rochester 
Mechanisms of aminoaciduria 

5 Jesse L Bollman, Eunice V Flock, John H 

Gcmdlsy, and James C Cata (by ttmlcclton ), 
The Mayo Foundation, Rochester, Minnesota 
Phospholipids in thoracic duct lymph of rats 

6 James F Rinehart and Louis D Greenberg 

(by invitation) , Departments of Pathology and 
Pharmacology , University of California Medi- 
cal School, San Francisco 
Folic acid deficiency in the monkey 

7 Charles W Mushctt ( introduced by W B 

Castle), Merck Institute for Therapeutic 
Research, Rahway 

Pathologic alterations resulting from the ad- 
ministration of 2,4-dimethyl-3-hydro\y-5- 
hydroxymethyl-pyridine, an analogue of 
pyridoxine 

8 Charlotte L Maddock (by invitation), S Burt 

Wolbach, Stephen Maddock, and Dorothy 
Jensen (by invitation), Department of Pathol- 
ogy, Harvard Medical School and The Surgical 
Research Laboratory , Boston City Hospital 
Hypervitaminosis A in the dog 

9 Albert SegalofT, The Alton Ochsner Medical 

Foundation, New Orleans 
The metabolism of some estrogen degradation 
products 

PATHOLOGY 

Wednesday, 9 00 am 
Palmer House, Room 14 


Joint Meeting with the American 
Physiological Society 


Coagulation 

1 F L Munro and Muriel Platt Munro (intro- 
duced by J E Thomas), Charlotte Drake 
Cardeza Foundation, Department of Medi- 
cine, Jefferson Medical College and Hospital, 
Philadelphia 


The preparation of prothrombin by adsorption 
on, and elution from aluminum hydroxide 

2 Anthony J Glazko, Department of Biochcmts 

try, Emory University, Ga 
Stability of thrombin in the presence of 
fibnnolysin 

3 Leandro M Tocantins and John N Lindquist 

(by invitation), Jefferson Medical College, 
Philadelphia 

Thromboplastin in the urine of normal and 
hemophilic men 

4 Peter R Morrison (introduced by John T 

Edsall), Department of Physical Chemistry, 
Harvard Medical School 
On the determination of fibrinogen (Biochem ) 

5 John D Ferry, John T Edsall, Peter R 

Morrison (by invitation), Victor Kimel (by 
invitation), and Walter F Lever (by invita- 
tion), Department of Physical Chemistry, 
Harvard Medical School 
Some factors influencing the structure and 
rate of formation of fibrin clots 

6 Joseph Lein (introduced by Robert Gaunt), 

Department of Zoology, Syracuse University 
and the Department of Biology, Princeton 
University 

A photometric analysis of fibrin formation 

7 Alfred Lewin Copley, Marine Biological Labo 

ratory, Woods Hole, Mass , and Laboratory 
of Cellular Physiology, Department of Biol- 
ogy, New York University 
The clotting of hmulus blood 
S L B Jaques, M Rocha e Silva (by invitation), 
A Evelyn Scroggie (by invitation), Depart 
ment of Physiology , University of Saskatche- 
wan, Saskatoon 
Fibrinolysis in peptone shock 
9 M Mason Guest, Byrne M Daly (by invila 
lion), Arnold G Ware (by invitation), and 
Walter H Seegers, Department of Physiol 
ogy, Wayne University College of Medicine, 
Detroit 

Quantitative measurements of a fibnnolysin 
inhibitor in the plasma of various species 

10 J H Ferguson, B L Travis (by invitation), 

and E B Gerheim (by invitation), Depart 
ment of Physiology, University of North 
Carolina, Chafpel Hill 
Tryptase (plasmin) and blood coagulation 

11 Betty Wilson (by invitation) and A J Glazko, 

Department of Biochemistry, Emory Urn 
versity Medical School, Emory University, 
Ga 

Determination of serum antiprotease 

12 K M Brinkhous, Departments of Pathology, 

State University of Iowa and University of 
North Carolina 

Clotting defect in hemophilia Deficienc 3 r in a 
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plasma factor required for thromboplastin 
liberation from platelets 

13 J Garrott Allen, Department of Surgery, 
University of Chicago 

Hyperheparmemia The cause of the hemor- 
hagic disease produced by total body expo- 
sure to ionizing irradiation 

PATHOLOGY 

Wednesday, 2 00 p m 
Palmer House, Room 14 
Business Meeting, 4 30 p m 


Hematology 

1 Bernhard Steinberg and Virginia Hufford 

(by invitation), Toledo Hospital Institute of 
Medical Research 

Development of complete marrow m adult 
animals 

2 John W Rebuck and Helen L Woods ( intro- 

duced by F W Hartman), Department of 
Laboratories, Henry Ford Hospital, Detroit 
Electron microscope studies of blood cells in 
the hematopoietic organs and inflammatory 
exudates of man 

3 Raphael Isaacs, Michael Rccsc Hospital, Labo- 

ratory of Hematology 
Conversion of acute into chronic leukemia 

4 Louis Levin, Department of Hematology, 

Michael Reese Hospital 
Studies on adrenocortical function in relation 
to lymphatic leukemia (Biochem ) 

5 Joseph L Lahch, Department of Pathology, 

University of H isconsin Medical School, 
Madison 

The influence of injections of homologous 
hemoglobins into normal and dehydrated 
animals 

6 GeorgeS Samuelsen (by imitation), Grace E 

Griffin (by imitation), Edward Muntuyler, 
and Sam Seifter, Department of Biochemis- 
try, Long Island College of Medicine, 
Brooklyn 

The absorption of blood from the peritoneal 
cavity of the dog (Biochcm ) 

7 Vivian G Behrmann (by invitation) and 

Frank W Hartman, Department of Labora 
lories, Henry Ford Hospital, Detroit 
Continuous blood O saturation under pen- 
tothal — N 0 — 0 anesthesia in clinical and 
experimental subjects 

S Howard C Hopps and Viley T McCollum 
(introduced by Paul R Cannon), Department 
of Pathology, The School of Medicine of The 
bnticrsily of Oklahoma 

Further studies on experimental periarteritis 
nodosa With special reference to variations 


in blood pressure and electrocardiographic 
changes 

9 Russell L Holman, Department of Pathology 
and Bacteriology, L S U School of Medi- 
cine, New Orleans 

Further observations on the possible role of 
cholesterol in arterial disease 
10 Charles D Stevens, Henry V Ryder, and 
Eugene B Ferns (introduced by M A 
Blankenhorn), Department of Internal Medi- 
cine, College of Medicine, Unucrsity of 
Cincinnati 

The rate of nitrogen elimination through the 
lungs in relation to susceptibility to decom- 
pression sickness 

PATHOLOGY 

7'hursday, 9 00 a m 
Palmer House, Roovi 14 


Injury and Repair 

1 Murray Franklin (by imitation), Melvin R 

Salk (by invitation), Hans Popper, and 
Frederick Steigmann (by mutation), Cool 
County Hospital and Hcltocn Institute for 
Medical Research 

Functional significance of the rcsjionse of fatty 
metamorphosis of human liver to lipotropic 
therapy 

2 Virgil H Moon, Department of Pathology, 

Jefferson Medical College 
Renal pathology incident to shock 

3 Benjamin Highman (introduced by R D 

Lillie), Rational Institute of Health 
Pathological changes produced bv inhalation 
exposures to mono chloro-mono bromo me 
thane 

4 Arthur A Nelson and O Garth Fitzhugh 

(by mutation), Diuston of Pharmacology, 
Food and Drug Administration, Federal 
Security Agency, II ashinglon, D C 
Pathological changes jiroduced by feeding of 
chloroquine (S\ 7618) to rats 

5 George M Hass and C B Taylor (by inula 

lion). Department of Pathology, Presbyterian 
Hospital, Chicago 

\ quantitative hyjxitherni ll method for pro 
duction of local injury to tissue 

6 John W Harman (introduced by D Murray 

Angevine), Department of Pathology, bm 
i crsily of II tsconsin Medical School, Madison 
Local vascular phenomena induced in skeletal 
muscle by acute ischemia 

7 Rolf Lium (by imitation), Stephen Maddock, 

and Dorothy Jensen (by mutation) , Surgical 
Research Laboratory, Boston City Hospital 
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The experimental production of acute pan- 
creatitis 

8. Wilhelm Buschke {introduced, by Selig Heeht), 

Wilmer Ophthalmological Institute, Johns 
Hopkins University 

Further observations on epithelial movements 
in woundhealing ( Physiol ) 

9. William E Ehnch and Joseph Seifter {by 

invitation), Philadelphia General Hospital 


and The Wyeth Institute of Applied Bio 
chemistry, Philadelphia 
The role of the salivary glands m the alarm 
reaction of Selye 

10 Isidore Gersh {introduced by Granville A 
Bennett), Department of Pathology, Uni- 
versity of Illinois College of Medicine 
Polysaccharide complex in individual follicles 
of the thyroid gland of the rat 


THE AMERICAN INSTITUTE OF NUTRITION 

Eleventh Annual Meeting 


NUTRITION 

Monday, 9 00 a in 
Casino, Congress Hotel 


General 

1 William J Darby, Edgar Jones {by invitation) 

Henry F Warden {by invitation), and Mar- 
garet M Kaser {by invitation), Departments 
of Medicine and of Biochemistry, Vanderbilt 
University School of Medicine, Nashville, 
Tennessee 

The vitamin M group and gastrointestinal 
absorption in the human 

2 D W Woolley, The Rockefeller Institute for 

Medical Research 

Strepogemn activity of peptides of glutamic 
acid 

3 Robert R Sealock, Ruth L Goodland {by 

invitation), and Philip L White {by invita- 
tion), Department of Chemistry, Iowa State 
College, Ames 

Tyrosine oxidation by normal and scorbutic 
liver extracts 

4 B Connor Johnson {by invitation), H H 

Mitchell, T S Hamilton, and W B Nevens 
(by invitation) , Division of Animal Nutrition 
and Department of Dairy Husbandry, Uni- 
versity of Illinois, Urbana 
Vitamin deficiencies in the calf 

5 H J Almquist, Research Laboratories, F E 

Booth Co , Inc , Emeryville, California 
Evaluation of the amino acid requirements of 
the chick 

6 C F Huffman and C W Duncan {by invita- 

tion), Michigan Stale College 
Unknown dietary factor or factors needed by 
lactating cow s depleted on legume hay alone 

7 Wanda Willman {by invitation), Miriam Brush 

{by invitation), Helen Clark {by invitation), 
and Pearl Swanson, The Nutrition Labora- 
tory, The Foods and Attrition Section, Iowa 


Agricultural Experiment Station, Iowa State 
College, Ames 

Dietary fat and the mtrogen metabolism of 
rats fed protein-free rations 

JOINT SESSION OF THE FEDERATION 
Monday, 1 J)6 p m 

Grand Ballroom, Stevens Hotel 
Program on p 3 

AMERICAN INSTITUTE OF NUTRITION 
DINNER, PRESENTATION OF 
AWARDS, BUSINESS MEETING 

Monday, 6 SO p m 
Hotel Continental 

NUTRITION 

Tuesday, 9 00 am 
Casino, Congress Hotel 


Vitamins 

ISA Smgal {by invitation), V P Syden- 
stneker, and Julia Littlejohn {by invitation), 
Departments of Biochemistry and Medicine, 
University of Georgia, School of Medicine, 
Augusta 

The role of tryptophane m the nutrition of dogs 
on nicotinic acid deficient diets 

2 Herbert P Sarett and Grace A Goldsmith 

{by invitation), Nutrition Research Lahore 
tory, Tulane University School of Medicine, 
New Orleans, Louisiana 
Further observations on the relationship of 
tryptophane and nicotinic acid metabolism 
in humans {Biochem ) 

3 W D Salmon, Laboratory of Animal Nuin 

tion, Alabama Polytechnic Institute, Auburn 
The tryptophane-sparing action of nicotinic 
acid {Biochem ) 
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4 A C Groschke, J O Anderson, and G M 

Briggs (introduced by N R Elhs), Depart- 
ment of Poultry Husbandry, University of 
Maryland, College Park 
Growth inhibitory action of amino acids in 
nicotinic acid-low diets lor chicks (Bio- 
chem ) 

5 W A Krehl (by mutation), Alberto Carvalho 

(by invitation), and George R CowgiII, 
Yale Nutrition Laboratory, Department of 
Physiological Chemistry, Yale University 
Strain differences in the niacin requirement 
of the rat 

6 James M Hundley (introduced by T S Daft), 

Division of Physiology, National Institute of 
Health, Bethesda, Maryland 
Production of niacin deficiency in rats 

7 G J Everson, E K Wheeler, and H J 

Walker (introduced by Pearl Swanson), 
Iowa State College 

Availability of riboflavin from food sources 
as judged by urinary excretion of the vi- 
tamin 

8 Agnes Fay Morgan, Mary Groody (by invita- 

tion), and Helen E Axelrod (by invitation), 
Laboratory of Home Economics, University 
of California, Berkeley, California 
Riboflavin deficiency in dogs as affected by 
the basal diet and by deso \y corticosterone 

9 P B Pearson, D W Hood (by invitation), 

and B S Schweigert (by invitation), Nu- 
trition Laboratory, Agricultural Experiment 
Station and School of Agriculture, A and M 
College of Texas, College Station 
The effect of feeding riboflavin on the fluoro- 
metric and microbiological values of milk 
and urine 

10 Paul F Fenton (by imitation), and George R 

Cow gill, Yale Nutrition Laboratory, Depart- 
ment of Physiological Chemistry, Yale 
Unit ersity 

Studies on the vitamin requirements of highly 
inbred strains of mice riboflavin and pan- 
tothenic aud 

11 A E Schaefer (by invitation), C K Whife- 

hair (by invitation), and C A Elvehjem, 
Dcpartmcn of Biochemistry, Unit ersity of 
Wisconsin, Madison 

Unidentified factors essential for growth and 
hemoglobin production in foxes 

NUTRITION 

Tuesday, 2 00 p m 
Casino, Concress Hotel 


Vitamins 

1 A L Franklin (by mutation), E L R Stok- 
stad, and T H Jukes, Ledcrlc Laboratories 


Division, American Cyanamid Company, 
Pearl Ruer, New York 
Observations on the pteroylglutamic acid 
content of the tissues of chickens 

2 W R Ruegamer (by mutation), NancrTorbet 

(by imitation), and C A Elvehjem, De- 
partment of Biochemistry Unuersily of 
II tsconsin, Madison 

Hematological and growth responses m dogs 
given In cr extracts containing the anti- 
permcious anemia factor (Biochcm ) 

3 Gertrude Rodney, Marian E Swendseid, 

and Ann L Swanson (introduced by R A 
Brown), Research Laboratories, Parle, Dans 
and Company 

Tyrosine oxidation by livers from rats with 
sulfa induced pterovlglutamic acid defi- 
ciency 

4 Ruth C Stemkamp (by imitation), Carroll 

F Shukers (by mutation), John R Totter, 
and Paul L Day, Department of Biochemis- 
try, School of Medicine, Unit ersity of Ar- 
kansas, Little Rock 

The excretion of porphy nn by pernicious ane- 
mia patients treated with pterovlglutamic 
acid (Biochcm ) 

SAB McCoord (by invitation), B L Goff 
(by imitation), C F Lavender (by muta- 
tion), and S W Clausen, The Department of 
Pediatrics, Unncrsity of Rochester School of 
Medicine and Dentistry, Rochester, A cw York 
The effect of folic acid on the v itanun A stores 
of rats (Biochem ) 

C W A Ivrehl (by mutation), Alberto Carvalho 
(by invitation), and George R Cowgill, 
5 ale Nutrition Laboratory, Department of 
Physiological Chemistry, Yale Unncrsity 
Pantothenic acid deficiency as affected by diet 
composition 

7 Floyd S Daft, \ational Institute of Health, 

Bethesda, Maryland 
Synthesis of B vitamins by the rat 

8 W W Cravens and J R Couch (introduced 

by C A Elvehjem), Departments of Poultry 
Husbandry and Biochemistry, Unncrsity of 
Wisconsin, Madison 

Relation of carbohydrate to intestinal synthe- 
sis of biotin and hntchnbilitv in mature fowl 

9 Helen T Parsons, Marcella G Polisar (by 

mutation), and Dolores M Otto (by invita- 
tion), Department of Home Economics, 
Unncrsity of If isconsrn, Madison 
Observations on the nature of the interference 
of live yeast with availabihtv of thiamine 
10 Ruth Okey, Richard Pencharz (by mutation), 
and Samuel Lepkovsky, Department of Home 
Economics and the Dnision of Poultry Rc 
search, College of Agriculture , l nucrsity of 
California, Berkeley, and the Department of 
Pathology, }ft Zion Hospital, San Francisco 
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Se\ differences in biotin deficient rats fed dried 
whole egg 

11 Max Rubin and H R Bird ( introduced by 
N R Ellis), Agricultural Research Center , 
Beltsville, Maryland 

The chick growth factor of cow manure, a 
counteractant of effects of excessive soybean 
meal 

NUTRITION 

Wednesday, 9 00 a m 
Casino, Congress Hotel 


Vitamins 

1 Katherine Johnstone Elliott (by invitation) 

and Cecilia Schuck, Nutrition Laboratory , 
School of Home Economics, Purdue Univer- 
sity, Lafayette, Indiana 
Utilization by human subjects of crystalline 
ascorbic acid and of ascorbic acid from grape- 
fruit 

2 Betty Jean Einbecker (by invitation), Lois 

Jackson (by invitation), Pauline Paul (by 
invitation), and Margaret A Ohlson, De- 
partment of Foods and Nutrition, School of 
Home Economics, Michigan Stale College, 
East Lansing 

Ascorbic acid in strawberries as measured 
by blood plasma of women following a test 
meal 

3 Daniel Melnick, Melvin Hochberg (by invi- 

tation) , and Bernard L Oser, Food Rescaich 
Laboratories, Inc , Long Island City, N Y 
Physiologic availability of the vitamins IX 
influence of ascorbic acid stabilizers in 
fruits and vegetables 

1 Mary Elizabeth Reid (introduced by Helen 
T Parsons), Division of Physiology, Na- 
tional Institute of Health, Bethesda, Mary- 
land 

Role of gastrointestinal tract of the guinea 
pig in elimination of ascorbic acid given 
intraperitoneally 

5 Myra M Sampson and Louise M Potter (by 

invitation) , Smith College 
The inter-relation of vitamin A and cholesterol 
in the liver of the albino rat 

6 W C Sherman (introduced by W D Salmon), 

Laboratory of Animal Nutrition, Alabama 
Polytechnic Institute, Auburn 
Relative gastro-intestinal stability of carotene 
and vitamin A and the vitamin A-spanng 
action of \anthophyll (Biochem ) 

7 Louis L Madsen and I P Earle (by invita- 


tion), Animal Husbandry Division, Bureau 
of Animal Industry, U S D A , Beltsville, 
Maryland 

The occurrence and chemistry of anasarca due 
to vitamin A deficiency in fattening beef 
cattle 

8 Dulal Pada Sadhu (by invitation) and Samuel 

Brody, Dairy Department, University of 
Missouri, Columbia 
Vitamin A and basal metabolism 

9 Bruce Kennelly (by invitation) and F W 

Quackenbush, Department of Agricultural 
Chemistry, Purdue University, Lafayette, 
Indiana 

Effects of oxidized lipids in the diet of the rat 
(Biochem ) 

10 Joy E Criddie (by invitation) and Agnes Fay 
Morgan, Laboiatory of Home Economics, 
University of California, Beikeley 
The effect of tocopherol feeding on the to 
copherol and peroxide content of turkey 
tissues (Biochem ) 

11AT Milhorat and W E Bartels (by nmta 
lion), Departments of Psychiatry and Medi 
cine, Cornell Umveisity Medical College, 
The Russell Sage Institute of Pathology and 
the New Yoik Hospital, New York 
Effect of sugars, sugar alcohols and gastric 
mucin on utilization of tocopherol in muscu 
Iar dystrophy 

12 E E Brown (by invitation), J F Fudge (by 
invitation), and L R Richardson, Division 
of Chemistry, Texas Agricultural Experiment 
Station, College Station 
Diet of the mother and brain hemorrhage in 
infant rats 

NUTRITION 

Wednesday, 2 00 p m 
Casino, Congress Hotel 


General 

1 Julia O Holmes, L R Parkinson (by inmta 

tion), Anne W Wertz (by invitation), Beula 
V McKey (by invitation) , and Lois Brow 
(by invitation), Agricultural Experiment 
Station, School of Home Economics, Massa 
chusetts State College, Amhcist 
Dental caries in the rat (Mus Norvegicus) 

2 E Potts Anderson (by invitation), J Knox 

Smith (by invitation), C A Elvehjcm, and 
Paul H Phillips, Department of Biochcmis 
try, Umveisity of Wisconsin, Madison 
The effect of milk on the incidence and extent 
of dental caries in the cotton rat 
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3 Philip Handler, Duke University School of 

Medicine, Department of Biochemistry, Dur- 
ham, A r C 

Influence of thjroid actrutj on lner lipids in 
choline and cj stine deficiency 

4 R W Engel ( introduced by W D Salmon), 

Laboratory of Animal Nutrition, Alabama 
Polytechnic Institute, Auburn 
Relatne effectiveness of choline, methionine, 
betaine, casein and egg albumen in preventing 
kidney hemorrhage 

5 Grace A Goldsmith, Nutrition Research Labo- 

ratory, Department of Medicine, Tulanc 
bnnersity School of Medicine 
The blood lactate-pj ruvate relationship in 
various phjsiologic and pathologic states 
C Irma Rieckehoff (by initiation), Ralph Holman 
(by imitation), and George Burr, Duision of 
Physiological Chemistry, Unncrsily of Min- 
nesota 

Effect of diet on polyethenoid fattj acids of rat 
tissues 

7 Raymond Borchers and George L Peltier 

(introduced by C P Berg), Departments of 
Agricultural Chemistry and Bacteriology, 
University of Nebraska, Lincoln 
Molded feedstuff as a source of grow th factors 
for chicks 

8 Harold Blumberg and Aaron Arnold (by mvita 

lion), Slcrling-Winlhrop Research Institute, 
Rensselaer, New York 

Compnratne biological availability of iron in 
the form of ferrous sulfate or ferric ortho 
phosphate 

9 Charles E Bills, Francis G McDonald (by 

invitation), William Niedermeier (by muta- 
tion), and Melvin C Schwartz (by invita- 
tion), Research Laboratory, Mead Johnson and 
Company, Evansville, Indiana 
Survey of the sodium and potassium content of 
foods and waters by the flame photometer 

NUTRITION BUSINESS MEETING 
Wednesday, 4 00 p m 
Casino, Congress Hotel 

NUTRITION 
1 hursday, 9 00 a m 
Casino, Congress Hotel 


Ammo Acids and Proteins 

1 Joseph T Anderson (introduced by E S 
Nassct), Department of Physiology and Vital 
Economics, Unncrsily of Rochester 
The biological v alue of amino acid mixtures in 
the rat 


2 Esther DaCosta (by imitation), R E Johnson, 

and G H Berryman (by imitation), U S 
Army Medical Nutrition Laboratory, Chicago 
Some effects of refeeding male albino rats after 
caloric restriction 

3 R J Westfall (by imitation) and S M Hauge, 

Medical Research Duision, Sharp and 
Dohmc, Inc , Glcnolden, Pa , and the De- 
partment of Agricultural Chemistry, Purdue 
Unnerstly, West Lafayette, Indiana 
The protein efficiency of soibean flour as 
related to its trjpsin inhibitor content 

4 Dena C Cederquist (by mutation), 1\ilma 

D Brener (by mutation), Norma Jean 
Radar (by invitation), and Margaret A 
Ohlson, Department of Foods and Nutrition, 
School o. Home Economics, and E J Benne 
(by invitation), Agricultural Experiment 
Station, Michigan State College, East Lansing 
Nitrogen metabolism m college women 

5 Ruth M Leverton and Doretta Schlaphoff 

(by mutation), Nutrition Laboratory, College 
of Agriculture, Lincoln, Nebraska 
Effect of protein, \ itamm, and mineral supple- 
ments on blood regeneration m women 
donors 

6 L B Pett, Department of National Health 

and Welfare, Ottawa, Canada 
The diagnosis of malnutrition 

7 David K Bosshardt (by invitation), Winifred 

J Paul (by imitation), Kathleen O’Dohertv 
(by invitation), and Richard H Barnes, 
Department of Biochemistry, Medical Re- 
search Division, Sharp and Dohmc, Inc , 
Glenolden, Pa 

The influence of fat and carbohydrate calories 
on protein utilization 

8 Alex Black (by invitation) and R W Swift, 

Department of Animal Nutrition, School of 
Agriculture, Pcnnsyhania State College 
Normal actmtj and economy of food utiliza- 
tion as affected bj dietary fat 

9 Margaret G Morehouse (by invitation), 

Bradlej T Schcer (by invitation), and 
Harr} J Deuel, Jr , Unncrsily of Southern 
Cahfornta School of Medicine 
The effect of dietarj fat level on the physical 
capacity of rats during undemutnlion 

10 C F Wang (by mutation) and D M Hegstcd, 

Department of Nutrition, Hanard School 
of Public Health, and Department of Biologi- 
cal Chemistry, Hanard Medical School, 
Boston , Mass 

The minimum protein requirements of adult 
dogs 

11 Barnett Sure, Unncrsily of Arkansas, Fayette 

idle 

The nature of protein enrichment of refined 
wheat flour with cultured jeast 
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12 L V. Crowley (by invitation), R E Johnson, 
and G V Anderson (by invitation), U S 
Army Medical Nutrition Laboratory, Chicago 
Medical nutritional aspects of troops allowed 
free choice of any quantity of any item m a 
packaged ration 

NUTRITION 

Thursday, 2 00 p m 
Casino, Conghess Hotel 


General 

1 Margaret M Kaser (by invitation), Pauline 

Jones (by invitation), G Sydney McClellan 
(by invitation ), Richard O Cannon (by 
invitation), and William J Darby, Depart- 
ments of Biochemistry, Obstetrics, and Medi- 
cine, Vanderbilt University School of Medi- 
cine, Nashville, Tennessee 
Preliminary observations on ascorbic acid and 
the vitamin B -complex during pregnancy 
and lactation 

2 Margaret N Coryell (introduced by Icie G 

Macy), Research Laboratory, Children’s Fund 
of Michigan, Detroit, Michigan 
Utilization of calcium pantothenate and biotin 
by lactating w omen 

3 Helen Oldham, Bernice Blum Sheft (by invita- 

tion), and Thelma Porter, Department of 
Home Economics, University of Chicago 
Thiamine and riboflavin intakes and excretions 
during pregnancy 

4 Robert R Spitzer (by invitation) and Paul H 

Phillips, Department of Biochemistry, Uni- 
versity of Wisconsin, Madison 
Further studies in leproduetion and lactation 
in rats fed natural rations 

5 Walter C Russell, Klaus Unna, and Arthur 

E Teeri (by invitation), Department of 
Agricultural Biochemistry, New Jersey Agri- 
cultural Experiment Station, Rutgers Um- 
tcrsiiy Neiv Brunswick, Department of 
Pharmacology, University of Illinois Medi- 
cal School, Chicago, and Department of 
Agricultural Chemistry, University of Neva 
Hampshire, Durham 

Grow th and reproduction of sw ine on a purified 
diet 

6 Barbara A McLaren (by invitation), D J 

O’Donnell (by invitation), and C A Elve. 
hjem, Department of Biochemistry, Univer- 
sity of Wisconsin and the Wisconsin Con- 
servation Department, Madison 
Nutrition of rainbow trout 

7 Ercel Eppnght (by invitation), Robert Me. 

Millan (by invitation), and Pearl Swanson, 
The Nutrition Laboratory, The Foods and 


Nutrition Section, Iowa Agricultural Expert 
ment Station, Iowa State College, Ames 
Food habits and preferences of two groups of 
Iowa people 

8 H B Pierce, R F Krause (by invitation), 
J H Browe (by invitation), Susan Merrow 
(by invitation) with the technical assistance of 
C A Newhall (by invitation), T H Harwood 
(by invitation), P D Clark (by invitation), 
R E Corlej (by invitation), T B Tomasi 
(by invitation), J C Cunningham (by 
invitation), Milla E Newland (by invitation), 
Ruth Law (by invitation), Hattie Kaplan 
(by invitation), Anne Baker (by invitation), 
Elizabeth Paulsen (by invitation), Depart 
merits o’ Biochemistry, Medicine, and Anal 
omp, College of Medicine, Uniwrsily 
Vermont, and the Vermont State Department 
of Health, Burlington 

Nutritional status of Burlington, Vermont 
ehildien 

D Howard A Schneider ( introduced by D W 
Woolley), Rockefeller Institute for Medical 
Research, New York 

The biological dimensions of an infection model 
suitable for nutritional expenment 

10 Alberta Iliff (by invitation) and Robert C 

Lewis, Child Research Council and Depart 
ment of Biochemistry, University of Colorado 
School of Medicine 

Interpretation of the basal metabolic rate of 
ehildien of unusual body build 

11 Howard F Root and Thorne M Carpenter, 

The George F Baker Clinic, Ncio England 
Deaconess Hospital, Boston 
The respiratory quotients (R Q ) of normal 
and diabetic subjects after breakfast and 
lunch 

NUTRITION 
Papers Read by Title 

1 James H Jones, Department of Physiological 

Chemistry, School oj Medicine, University 
of Pennsylvania, Philadelphia, Pa 
Effect of feeding succmylsulfathiazole to rats on 
a diet low m eholme 

2 James H Jones, Claire Foster (by invitation), 

Werner Henle (by invitation ) , and Dorothy 
Alexander (by invitation), Departments of 
Physiological Chemistry and Pediatrics, Uni 
versity of Pennsylvania and Childrens 
Hospital of Philadelphia, Philadelphia 
Effects of low potassium and low lysine diets on 
poliomyelitis m mice 

3 Mannus C Kik, Dcpailment of Agricultural 

Chemistry, Univeisity of Arkansas, Fayette- 
ville 

The lemon color reaction for thiamine m rats 
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4 Marinus C Kik and Clarence G Leonard 

(by invitation), Department of Agricultural 
Chemistry , University of Arkansas, Fayette- 
ville 

Photo electric control of nee nulling 

5 J F McClendon and Wm C Foster (by invi- 

tation), Hahnemann Medical College, Phila- 
delphia 

Goiter on an iodine free diet grown by hy - 
dropomes, and excluding any goiter noxa 

6 L Mirone (by invitation) , Leopold R Cerecedo, 

Department of Biochemistry, Fordham Uni- 
versity, New York 

Growth and fertilitx of the male mouse on 
synthetic diets 


7 Vincent E Newe (by invitation), Leopold R 
Cerecedo, Department o r Biochemistry, Ford 
ham University, New York 
Growth of mice on highly purified diets on- 
taimng mixtures of ammo acids 
S Albert J Sica (by invitation), Leopold R 
Cerecedo, Department of Biochemistry, Ford- 
ham Unuersity, New York 
Inefficacy of orotic and yeast adenylic acids as 
galactogogues in the rat 

9 Albert J Sica (by invitation), Leopold R 
Cerecedo, and Leonard J Vinson (by tnvtta - 
Hon), Department of Biochemistry, Fordham 
University, New York 

The beneficial effect of milk on lactation m rats 
maintained on purified diets 


THE AMERICAN ASSOCIATION OF IMMUNOLOGISTS 

Thirty-First Annual Meeting 


MONDAY, Mai 19th, 1947 

First (Joint) Session with The American 
Society for Experimental Pathologj 

9 00 a m (promptly) 

(Papers Limited to Ten Minutes) 

Palmer House, Room 14 

1 Michael Heidelberger 

Presidential Address Science, Freedom and 
Peace 

2 Valj Menkin 

Further studies on the loucocytosis promoting 
factor of exudates 

3 Max B Lurie and (by invitation) Samuel 

Abramson and Marvin J Allison 
Constitutional factors in resistance to infec- 
tion, the effect of estrogen on the pathogene 
sis of tuberculosis 

4 G M Mackenzie and K C Brewster (by 

invitation) 

Determinants of virulence and ja irulence in 
Salmoncll x Typhmunum 

5 William H Taliaferro and Lucy G Taliaferro 

(by invitation) 

Reduction in immunity to malaria in chickens 
following treatment with nitrogen mustard 
G James A Harrison and Elizabeth H Fowler 
(by ini ilation ) 

The exudative process shown bj microorgan- 
isms m serologic reaction 


7 Louis Pillemer and William B Wartman 
The action of crystalline tetanal toxin in 

white Swiss mice 

8 H F Deutsch, R A Alberty, L J Gosfmg, 

and J W Williams (by invitation ) 
Biophysical studies of blood plasma proteins 
Immunological properties of y globulin from 
the plasma of normal humans 

9 F B Gordon, Frank M Schabel, Jr (by invi- 

tation), Albert E Casey and William I 
Fishbein (by invitation ) 

Recovery of poliomy elitis virus from the throat 
during the incubation period 

10 Isabel M Morgan 

Distribution of antibody in monkey s paraly zed 
from pohomy elitis virus infection 

11 Jacques Leger (by invitation ), George M C 

Masson and J Leal Prado (by invitation) 
Factors influencing an anaphylactoid reaction 
m the nt (Physiol ) 

JOINT SESSION Or THE FEDERATION 

Monday, 1 45 p m 

Grand Bxllroom, Stevens Hotel 
Program on p 3 
TLESDAV , Mav 20, 1947 
Second Session, 9 00 a m (promptly ) 
(Papers Limited to Ten Minutes) 

Pvlmer House, Room 17 
9 00 a m Business Meeting 
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9 15 a m 

1 Anna Dean Dulaney 

Complement activity of human serum with 
especial reference to malaria 

2 Christine E Rice 

Some factors governing the selection of a 
complement-fixation method 

3 John F Kent, Helen M Conway and Willie 

Mae Bodie ( introduced by A F Coca ) 

A quantitative study of the complement- 
hemolysin relation 

4 Milton Gjelhaug Levine and Robert E Hojt 

(by invitation) 

Complement fixation in scleroma (Rhino- 
scleroma) 

5 Hans Neurath, Elliot Volkm (by invitation), 

and H W Craig (by invitation) 

A preliminary survey analysis with the Eu- 
globulm-Inhibition Method for the serologic 
diagnosis of syphilis 

6 Harold J Magnuson (by invitation), Harry 

Eagle, and Ralph Fleischman (by invitation) 
The minimal infectious inoculum of S Pallida 
in rabbits, and its rate of multiplication 
m vivo 

7 L L Co riell (by invitation), C M Downs, 

and M P Clapp (by invitation) 

Studies on Tularemia III Immunization of 
white mice 

8 Lloyd D Felton, Benjamin Prescott (by in- 

vitation), Gladys Kauffmann (by invitation), 
and Barbara Ottmger (by invitation) 

Studies on immunizing substances in pneu- 
mococci XIV The distribution of specific 
polysaccharide in mouse tissues after injec- 
tion of a “paralyzing” dose 
» 9 Mary Hewitt Loveless 

Immunological studies of serum disease I 
Fluctuations in the precipitin nitrogen dur- 
ing four months following an acute serum 
reaction 

10 Henry R Eagle (by invitation), and Mary 

Hewitt Loveless 

Evidence for the neutralization of antigen by 
reagin 

11 Noble P Sherwood, O O Stoland (by invi- 

tation), J S Kirk (by invitation) , and D J 
Tenenberg (by invitation) 

Anaphylaxis XVI Part II Studies on at- 
tempted passive sensitization of the dog 
with immune serum from rabbits 

12 Howard C Hopps and Tom S Gafford, Jr 

(by invitation) 

Anti-reticulo-endothelial serum (anti-reticu- 
lar cytotoxic serum) I Preparation and 
serologic studies 


TUESDAY, May 20, 1947 
Third Session , 2 00 p in ( promptly ) 
(Papers Limited to Ten Minutes) 
Palmer House, Room 17 

1 Lewis L Engel and Raymond Randall (mlro 

duced by A F Coca) 

The quantitative estimation of egg and chicken 
proteins m equine encephalomyelitis vaccine 

2 Lewis L Engel and Raymond Randall (mtro 

duced by A F Coca) 

Some relations between equine encephalomje 
litis virus (Eastern type) and normal host 
cellular constituents 

3 Orville J Golub 

The interference phenomenon within the psit 
tacosis-LGV group of viruses 

4 Rawd&H L Thompson 

The effect of metabolites, metabolite antag 
omsts and enzyme-inhibitors on the growth 
of the vaccinia virus in Maitland type of 
tissue cultures 

5 I W McLean, Jr , Dorothy Beard (by invila 

lion), and Joseph W Beard 
Studies on the immunization of swine against 
infection with the swnne influenza virus I 
Resistance following subcutaneous admims 
tration of formolized purified influenza virus 

6 Gilbert Dalldorf (by invitation), Sophia M 

Cohen, and Julia M Coffey 
Resistance induced by vaccinia virus to per 
tussis infection in mice 

7 Joseph L Melmck and John T Riordan (by 

invitation) 

Latent mouse encephalomyelitis virus as a 
contaminant 

S Herald R Cox, James van der Scheer, Stewart 
Alston (by invitation), and Emil Bohnel (by 
invitation) 

Purification and concentration of influenza 
virus by means of alcohol precipitation 
9 Harry M Rose and Eleanora Molloj (by 

invitation) 

Cutaneous reactions with the virus of herpes 
simplex 

Business Meeting 
Reading of Constitution 
Election of Officers 

PAPERS READ BX TITLE 

A D Hershey and J Bronfenbrenner 
Effects of complement on the specific neutrahza 
tion of bacteriophage 

Note The sessions of the Pharmacologic Society 
on Chemotherapy and Antibiotics w ill be held on 
Wednesday and Thursday morning 9 00 a m 
(Congress Hotel, Parlor A, B and C and English 
Walnut Room respectively) 
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teal School '■him it his In in shown lint lion 
retinue ]viloiitntcs morphine uiiIm-h ami lint 
Benzedrine is a rcspinton Btimu) ml, it w is mn 
xidercd mtional to In this coinlnn it ion of drills as 
a mews of controlling oh'-u t ric d pun without do 
prc«mp the inf nil 

Prdimmnn studs s\ is is follows lorts fi\< 
minutes after the ulministration of I tolling of 
morphine subcutaneouMv , oni horn of i grav id dog 
uterus (near term) was ddm rid Hurts inmutis 
later the second horn ss is di lis t ri d No diffi ronio 
ss'is ohsersed between tin pups of the two liorns 
Thes were sers depressed, csnuotic and lisul one 
hour or less In 6 other pregnant bitches (neir 
term) the first horn was delis ored under tin Mine 
conditions described abuse but II to !() nig of 
amphetamine were injected inimedi itels ifter 
delis ers of the first horn T hirts minutes 1 <ti r tin 
second horn ss-as dcliserod 

The average mtersal from e) imping of the lord 
to the first spontaneous mspirition w is 1-1 seconds 
(range, 0—51 sec ) for the 11 ptipsdi list red from the 
first horn Ml of these pups died in 10 inmutis or 
less The first spontaneous inspiration of tin 12 
httermates delis ered from the second horn fnfter 
amphetamine) occurred in in aserige of l second 
(range, 0-S sec ) 'some of thr=p pups lised a 
hours unattended Olniousls all pups of tins series 
were primaturc 

Clinical!}, 9 patients linsc been gisen morphine 
and Benzedrine, subcutaneous!} , for the relief of 
labor pain Best results base been obtained with 
i grain of morphine and 5 nig of Benzedrine 4nal 
gesia was alwa}s obtained In the mother The first 
spontaneous inspiration b} infants born 1 to 7 
hours after administration of the drug oceurrd an 
aserage of 42 seconds (0-97) after dolncri of the 
chm Respirator} actnits alwa}s proreeded 
spontaneous!} and color and nclmt} were coil 
sidered good [Aided ut part by a grant from Smith, 
Kline and French Labys j 

Forced water drinking E F Adoli-h Dept of 
Physiology, School of Medicine and Dentistry, 
Umv of Rochester, Rochester, New Yorl When 
rats are given onl} food that is great!} diluted w ith 


wutir.ain hrgo quantities are drunk B} var}ing 
the dilution, am intake of water mat be secured 
up to 123 per 1 1 nt of the bod} weight per 24 hours 

Whole milk arouses miiMiiml drinking when its 
solids (onstitute 2 5 per cent in water Iho intake 
of the mixture is on the avenge uniform from day 
to <1 1 \ for at least a week, and body weight is ap 
pmximntolv m tint lined In greater concentrations, 
hulist uitiill} erpnl intakes of solids are obtained 
in all mixtures In lesser concentrations the intake 
of solids diminishes mnrkcdlv 

I rman output is < orresjKindmgl} augmented 
It is possible th it e ip u it} for excretion limits the 
m mm d mt ike since the maximal cxerctori rates 
rose nilile those obtained by other means of forcing 
water excretion Griehinl increase in dilutions of 
tin food offered leiel to no grettcr ingestions, but 
experience with liquid foods is a neeessar} pre 
linuiun to copious intake of t he most dilute mix 
lures 

Int ike of diluted food is apparent!} guided b\ 
nutritue deficits 3\ iter excesses arc contracted 
in meeting the caloric requirements, up to the 
limit of exercton cipacitv In the converse situ 
it am excesses of eonrentrnted food are not in 
gesteal in nil} al tempt to acquire more water 
The pittern b} which the deficit of food takes 
limited prioritv over the excess of water is part 
of an extensive and integrated series of coexisting 
patterns 

An analjsis of the contour of the femoral ar- 
terial pulse in hemorrhagic shock Robert S 
Miwxnnt Dept of Physiology Western Reset vc 
( nit School of Medicine, Clcictand, Ohio Central 
me! femoral artcrml pulses have been recorded 
optic ell} in encsthetized dogs under relativel} 
stabilized circulator} conditions during the course 
of a step wise homorrliage, during a period of mam 
famed h}potcnsion, and during the progressive 
circulatori shock that follows reinfusion of all 
w ithdraw n blood B} comparing pulse tracings ob- 
tained during the shock period with those obtained 
at equivalent pressures during the initial hemor 
rhage, it is possible to dissociate clianges in pulse 
contour observed in shock from those which nor- 
mal!} occur in simple hemorrhagic h}potension 
Such comparisons reveal that the femoral arterial 
pulse exhibits an abnormal catacrotic limb in 
shock, characterized by a more gradual fall-of 
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pressure with a reduction in or obliteration of the 
dicrotic waves 

The lateral pressure pulse in the femoral artery 
is considered to represent a fusion of the trans- 
mitted pulse with a summated reflected nave and 
its oscillations An analysis on this basis demon- 
strates that the abnormal contour of the femoral 
pulse in shock is due to an alteration in the form of 
the reflected nave, a change that appears to in- 
volve the addition of a Ion frequency reflection to 
the reflected components of high frequency that 
are observed normally A possible interpretation 
of the appearance of this Ion frequency reflected 
component in shock nould relate it to a process of 
vasodilation occurring m one or more discrete 
vascular beds On the basis of other observations, 
the most likely site for such a dilation appears to 
be the arterial supply to the intestines 

Hyperheparinemia the cause of the hemor- 
rhagic disease produced by total body exposure to 
ionizing irradiation J Gakrott Allen Umv of 
Chicago, Dept of Surgery When man or animal is 
heavily exposed to ionizing irradiations delivered 
over the entire body, multiple petechial hemor- 
rhages appear and death iray result from hemor- 
rhage, infection or anemia or from the combination 
of these factors Hemorrhage is prominent and 
may be the most striking of these phenomena 
The hemorrhagic diathesis is accompanied by a 
prolonged bleeding and clotting time and by a 
severe thrombocytopenia 

The thrombocytopenia lias been thought to be 
the cause of this hemorrhage, but because the clot- 
ting time was also prolonged it a as suspected that 
some other factor might be involved It was found 
that when the blood became incoagulable, as occa- 
sionally it did, it possessed anticoagulant proper- 
ties since it delayed the clotting of normal blood 
The anticoagulant suspected was heparin, since it 
was found that antiheparin substances (toluidine 
blue or protamine) restored the clotting time to 
ormal both m vitro and in vivo Moreover, the 
, sponse of the clotting time to these antihepanu 
substances occurred regardless of whether throm 
bocytopenia was present, and after injection of 
these substances the platelet count was unchanged 
or still further reduced 

The serum calcium, phosphorus and magnesium 
were essentially unchanged The prothrombin time 
was normal if the heparin-like substance was first 
neutralized Fibrin formation was normal 

Attempts at isolating heparin from the blood of 
hemorrhaging irradiated dogs \ lelded an anticoagu- 
lant indistinguishable from heparin 

Ability of human subjects to withstand “ex- 
plosive compression ” Shannon C Allen Bio- 
physics Branch, 4ero Medical Laby Air Ma- 
teriel Command, Wright Field, Dayton, Ohio 
In preliminary attempts to determine permissible 


limits of pressure fluctuation in pressurized cabins 
for fighter aircraft nine subjects were exposed to a 
senes of 43 man-descents at extremely rapid rates 
from simulated altitudes "Explosive compres 
sions” were carried out in an altitude chamber 
either by suddenly breaking paper membranes 
stretched over a large diaphragm m the door or m 
the small lock by opening all available valves after 
reaching the desired altitude Pressure increases 
ranged from 33 4 to 514 4 mm Hg and rates of from 

0 2 to 8 p s i per second were achieved All sub- 
jects wore the standard AAF helmet and ear- 
phones and were not warned before the “explo 
sion ” 

Two subjects reported temporary inability to 
clear the ears and one had temporarily blocked 
sinuses All three recovered completely within 4S 
hours Residual effects, in the form of increased 
difficulty' in clearing ears and sinuses on subsequent 
flights, were reported only by the two subjects 
w'ho underw ent three descents from 30,000 feet in 
addition to descents from altitudes below 10,000 
feet 

While it was impossible to determine absolute 
permissible limits of pressure increase from these 
data they are reported because the rates achieved 
are so far m excess of those previously believed 
possible to allow ready clearing of the ears and 
because they also far exceed the rates reported by 
Ivy (Northwestern Umv Med School Bull 16 254, 
1942) to cause significant circulatory and respira- 
tory changes in anaesthetized dogs 

Dissociation of T-1824 albumin by synthetic 
detergent Thomas H Allen (introduced by 
Magnus I Gregersen) Dept of Physiology, College 
of Physicians and Surgeons, Columbia Umv Op 
tical density values of the dye, T-1824, m 0 85 
per cent NaCl w'hen plotted as a function of in 
creasing concentration of human serum albumin 
(0 to 2 X 10~ s M) can be described by a smoothly 
descending, then rising curve The minimum 
occurs where the ratio of moles albumin dye = 

1 10, w hich is the approximate binding capacity as 
show n by Raw son (1943) using an electrophoretic 
method In the presence of 0 015 per cent Aerosol 
OT (diocty'l sodium sulfo-succinate) the curve is 
shifted to the right and upwards 

Both the detergent and dye probably' combine 
w ith the same chemical parts of the albumin mole 
cule In an albumm-dye-detergent system the 
occurrence of "free dye” would be related to the 
dissociation constants of the several albumin com 
pounds The “splitting” of the dye-albumin com 
pound by' detergent w'lth the consequent liberation 
of dye can be demonstrated with Cellophane 
strips At 37° C the time course of loss in optical 
density of the liquid phase (or uptake of dye by 
Cellophane) becomes more ranid and complete as 
the albumin concentration is decreased With the 
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addition of \erosol OT tliib lineise rel ltionslnp is 
more pronounced iml extends through a wider 
range m albumin concent rat ion 

It seems possible tint a similar splitting of dvc 
from protein is involved in dvc excretion b) the 
livei lienee, it has become of interest to investi- 
gate the effects of naturallv occurring detergents 
on the d\c albumin linkage 

Effect of three bilateral cerebral lesions on 
correct cutaneous conditioned differential re- 
sponses of dog’s foreleg Wn ham T Viiln Dept 
of 1 n atomy of the bmr of Oregon Medical School, 
Portland Lesion V destroved the cerebral cortex 
between the postcruciatc and nnsate sulci (Wool 
sej ’s cutaneous area I for leg, trunk and arm) 
Evasion D eliminated the coronal gxrus (Woolse) ’s 
area I for face) Lesion C deleted the h isal portion 
of the cctcsvlv lan g\ rus (Woolsex ’s cut uieous area 
II) The positive and negative conditioned reflex 
stimuli for both sets of differential responses were 

(1) stroking the hick with a brush once per second, 
with and against the grim, (2) stroking the back 
with the grain, once and 2 times per second 

Results Lesion \ permitted immediate return of 
correct conditioned differential responses with 
both sets of stimuli , but confirming Bard , nbolished 
the cutaneous placing reflex If the foreleg motor 
cortex on the opposite side vvns injured the fore 
leg flexion of all joints was changed to a stiff leg 
movement originating from the shoulder or trunk 
Lesions A and B also permitted immediate return 
of these correct responses, but dclav ed consider 
ablj the number of dadv sessions required to pro 
duce a perfect score Present indications are that 
if lesions A, B and C do not permnnentlj abolish 
these correct conditioned differential responses, 
thej prevent their reestablishment for mnnj more 
tests than were prev iousIv reported for lesion C 
In one of these dogs the barking conditioned reflex 
described in this Proceedings was substituted for 
the foreleg reflex 

The effects of lesions C or A, B and C consisted 
chief!) of inabilit) to witliold the foreleg response 
for the negative conditioned stimuli (absence of 
correct inhibition) 

Bark used for the response in a positive con- 
ditioned reflex William F Allen Dept of Anat- 
omy of the Unu of Oregon Medical School, Port 
land This response was readd) established and 
successful!) used in place of the foreleg response in 
one dog for conditioned differential responses with 
2 different sets of general cutaneous stimuli It 
came into use as follows After dcstrovmg Wool 
se) 's cutaneous areas I and II of the left cerebral 
hemisphere, the right foreleg was sufficicntl) para- 
lyzed from injur)- of the motor cortex to prevent 
flexion of the right foreleg from the conditioned 
stimulus used, namclv , stroking the back with a 
brush once per second with the grain Long before 


the jiositive conditioned reflex could be elicited 
from the right or uninjured motor vortex, one or 
more barks nnmcdintel) followed each application 
of the cutaneous stimulation After this barking 
reflex became firml) established there was no 
difficult) in obtaining 2 dtffcient negative condi- 
tioned reflexes (absence of a birk) from stroking 
t he back once per second against thegr un and from 
st robing the back 3 times per second w ith the grain 
This culminated in the perfect establishment of 2 
different sets of cutaneous correct differential re- 
sponses in which the jiositive barking reflex was 
paired with cicli of the above mentioned negative 
conditioned reflexes Following elimination of 
cutaneous areas I and II from the right or opposite 
hemisphere, correct conditioned differential re- 
sjxmscs were not re established for the with and 
against tests during 1100 trials oi liter during 500 
trials for the slow and fast brush tests 

The peripheral effect of curare on skeletal 
muscle fasciculations Bnnx inn J Aiters, 
Richuid G Bnnnv, and Tnixm M Forster 
(introduced b) M II F ruedman) Dept of 
Neurology Jefferson Medical College, Philadel- 
phia, Pa Previous investigations on the origin of 
fasciculations in skeletal muscle have demon- 
strated that these phenomena aie not effected by 
pharmacologic block of nerve roots or peripheral 
nerv es Scttion of peripheral nerv e does not abolish 
fasciculations immediately The incidence of 
fasciculations is altered b) drugs, cspeciollv curare 
and prostigmmc, presumabl) acting at the m)o- 
ncural junction Recent evidence suggests that 
curare lias a central as well as peripheral action 
The present experiments were undertaken to de- 
termine whether the curare effect on fasciculations 
was central or peripheral in location 

The effects of curare on fasciculations were de- 
termined (I) b) intraarterial injection of curaie 
in an extrenutj with venous return occluded, 

(2) b) intravenous injection of curare with the 
arterial suppl) of the opposite limb occluded, and 

(3) b) intravenous injection of curare with the 
venous return of the opposite extrenut) occluded 
In experiment (1 ) fasciculations decreased first in 
the limb with the intraarterial injection and 
v onous occlusion In experiment (2) fasciculations 
were maintained in the extremitv with the arterial 
occlusion , and in experiment (3) fasciculations per- 
sisted longer in the extremit) with venous occlu 
sion 

From these results it is concluded that the 
curare decreases or abolishes fasciculations by 
peripheral action and not b) central action 
Venous stasis decreases the effect of curare on 
fasciculations 

The effect of various substrates on the oxygen 
consumption of heart muscle of the adrenalec- 
tomized rat Clifford A Angerer and Jorge 
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Gonzalez Q (by invitation) Dept of Physiology, 
The Ohio Slate Umv , Columbus Hearts were 
obtained from male white rats which weighed from 
S0-120 grams and were starved from 18-21 hrs 
before the experiment HI adrenalectomired rats 
were used postoperatively in) timeafter the fourth 
day but not when in the “acutely insufficient 
state ” The hearts from c a 6-10 rats were sliced 
at a predetermined thickness of 0 6 mm and were 
pooled in a known volume of Ivrebs Ringei solu- 
tion This solution was bufleied at pH 7 4 with 
NasHPOi Approximately 100 mg samples of 
tissue were immeised in 25 co Krebs solution 
Oxygen uptake was detei mined by Fenn technique, 
in an atmosphere of puie oxygen and at a tempeta- 
ture of 37 5°C The final results were expressed as 
Qo = —mm 3 Oi cousumed/nig (dry wt ) heart 
tissue/hr With the exception of tissue Qo 2 for 
normal and adrenaleetomized animals, which 
bear comparison, the studies were general!) made 
following an initial run of 1 hour before dumping 
of the respective substiate from the side um 
Thus it is not valid at this time to compare the 
per cent change in Qoj due to a given substrate 
with the per cent change in Qo for the same sub 
strate in a diffeient expeamental group of rats 
The results are as follows \oimal lals Strain 
"A”, Qo == 4 73 and “B” = 4 97, glucose, -8%, 
succinate, +181%, pyrux'ate, +34%; lactate, 
— 11%, Adienalectomized iah Strain “A”, Qo 
*= 6 23, tnd “B”, Qo s = 6 00 (which is an increase 
x over the controls of 32% and 21% icspectively) , 
i 'ucose, -4%, succinate, +617%, pyiuvate, 

30% , lactate, +19% 

Function in the developing liver Phiiip B 
Armstrong Si/racusc Umv College of Medicine 
Our knowledge of diffeientiation in developing 
embr)os is derived almost exclusively from mor- 
phological leseaich Function m development has 
received tathei scant consideration although one 
might mticipate that phjsiological studies could 

veal functional diffeientiation before theie were 
tetectable moi phological changes Such appeals 
piobable in tin developing salamander livei If cer- 
tain dxes aie injected into developing salamander 
embryos in m appiopuate stage of development, 
the injected d)e, xftci a period of hours, is seen 
exclusiveH in the developing liver and gastiom- 
testmal rudiments The liver rudiment when it 
first concentrates the die has is vet none of the 
special histological fedures of the adult liver 
There are no cords of hvci cells or bile capillanes 
and no sinuses noi has the gill bladder yet foimed 
The liver rudiment is a thicken, d plate of cells 
lining the anterior wall ind ttoor of a vential divei 
ticulum from the foregut With subsequent do 
vclopment, the bile capillanes, sinuses, ind gall 
bladder fprm concurrent!) and the d)e in the par- 


enchymal cells is eliminated into the earl) bile 
capillaries 

Apparently during embryonic development of 
the liver in the salamandei, d>e elimination is re 
solved into two processes, first, the concentrating 
of the dye in the liver rudiment and second, the 
elimination of the dye from the parenchymal cells 
aftei the formation of the bile capillaries In the 
first of these processes we see the differentiation 
of function unaccompanied In anv detectable 
histological specialization 

The relationship between the renal tubular 
reabsorptive capacit) for phosphate and glomeru- 
lar filtration rate J L Aver (by invitation), 
W A Schiess (by invitation) and R F Pitts 
Dept of Physiology, Syracuse Umv College of 
Medicine, Syracuse, New Yorl It is common 
practise to expi ess the capacity of the renal tubules 
to reabsorb materials from the urine in terms of 
milligrams or millimols per 100 ml of glomerular 
filtrate Such a mode of expression tends to bring 
into agreement data obtained on animals of various 
sizes and functional capacities One obvious reason 
fot this correlation between glomerular function 
and tubulai function m different animals is the 
evident morphological correlation between the 
diameters of the individual glomeruli and the 
masses of their attached tubules It does not 
necessaril) follow that in a given animal functional 
meieases in filtiation late are accompanied b) 
equivalent functional increases in tubular reab 
sorptive capacity The reabsorption of chloride 
and of bicaibonate is so correlated with filtration 
i ate , the leabsorption of glucose and of vitamin C 
is fixed and independent of filtration rate Expert 
ments were performed on two dogs in which phos- 
phate Tin w as assessed at a series of filtration rates, 
varied by alteration of the protein content of the 
diet Such physiologically induced changes m 
filtration late aie without effect on the tubular 
reabsorptive capacity for phosphate Thus, the 
mechanism for the reabsorption of phosphate is 
functionally more closely related to that for the 
leabsorption of glucose than it is to that for the 
leabsorption of chloride and bicaibonate [ Aided 
by giants from (he U S Public Health Service and 
the John and Marg R Marble Foundation ] 

The vestibular nuclei as an excitator) mechan- 
ism for the cord L M N Bach (by invitation) 
and II W Magoun Dept of Analog, North 
western Umv Medical School, and Dept of Physi 
ology, Tulane Umv Medical School Recent dem 
onstration of a facihtatory mechanism in the brain 
stem tegmentum led to examination of its rela- 
tionship to the vestibulo-spmal system and to 
scrutiny of the latter’s role of contributing excita- 
tory influences to spinal motor activity 

Electrical stimulation of the vestibular nuclei 
did not facilitate reflexl) or cortically induced 
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nun ement and bueh f lulitntion from tegmental 
stimuhtion was unimpaired b> destruction of the 
xtstibulvr nuclei 

In decerebrate cats, unilateral destruction of the 
xestibular nuclei or interruption of tho xentrnl 
funiculus of the cord, containing \cstibuio spinal 
connections, abolished extensor rigtditj and 
reduced phasic reflexes on the injured side , similar 
but less pronounced results followed tegmental 
lesions or interruption of the lateral funiculus of 
the cord, m which descending facilitator! con- 
nections from the tegmentum are (onccnt rated 
In cats with spasticitx from bilateral removal of 
the pericruciate cortex, and m which the length 
of the brim stem tegmentum remained intact, 
unilateral destruction of the xestibular nuclei onh 
partialh reduced extensor h\ pertonus and did not 
diminish hjpcrnetne tendon reflexes or clonus 
The pronounced reduction of ngiditj and pliasit 
reflexes which follows xestibular nuclcir destruc- 
tion in the decerebrate anmul is evident h do 
pendent not alone upon the xestibular lesion but 
upon the additional circumstance that all but the 
bulbar part of the tegmental facilitator! median 
ism is eliminated bj decerebration U present, 
tegmental and xestibular s\ stems each appear to 
contribute cxcititorx influences to the cord, oxer 
distinct paths, and to an extent the former seems 
more concerned with phasic and the latter with 
postural actmtx 

Ultraxiolet action spectra Vernier Bxciitxt 
Dept of Physiology, Utm of Illinois, Chicago 
Colleges \ stud} of the ultraxiolet action spectra 
is of interest not onl} from theoretical points of 
anew, but also for practical purposes, such as the 
proper exaluation of ultraxiolet generators 
Throe ultraviolet spectral areas produce cry 
thema Maximal reactions occur at 254 , 297 and 
360 mg The er> themngemc efficicnc} is lowest 
for the area 300 mn The 254 m fi erx thema exhibits 
the flattest gradation curxe, the margin of safety 
is greatest for tlus waxelength, blistering is prac 
ticallx impossible 

Pigmentation occurs in the same 3 areas Wax e 
length 254 mg is most efficient , but the pigmentation 
is of very short duration The area around 360 ing 
is least efficient, but the pigmentation lasts over a 
considerable time period 
The antirachitic effect starts below 313 mg, 
shows several maxima corresponding to the pro 
vitamin D absorption curve and declines graduall} 
toward short wax e ultraxiolet 
The germicidal efficienc} is maximal around 265 
mg It falls sharplx toward longer and graduall} 
toward shorter waxelengths 
The carcinogenic effect extends from 290 to 340 

mg 

The Council on Ph}sical Medicine of the Amer- 
ican Medical Association defines generators of the 


290 to 313 mg range as “sunlamps” and considers 
these ns the onl} ultraviolet generators “accept- 
able” for home use without medical supervision 
Unfort unatcl} , this specification rules out the most 
germicidal and pigmenting rays, moreover, it 
selects the spectral rango w Inch permits eas} burn- 
ing and blistering and may produce shin cancer 

The proper Bpectrum for homo lamps should 
contain the 260 and 360 mg areas without the 300 
nig range 

Hcpato-rcnal factors »n circulator} homeosta- 
sis \IV Vasculnr effects of acute renal occlu- 
sion in dogs S Baiz (bx invitation), B W 
Zw riFACit and Enin uxi Snonn Dept of Medicine, 
Cornell 1'inv Medical College and The New York 
Hospital, New York City The Taquini experi- 
ment, in which complete renal ischemia of from 
4 to 6 hours duration results in a blood pressure 
rise of from 20 to 30 mm Ilg, has been used as evi- 
dence for a renal factor in hy pcrtension In our ex- 
periments, renal ischemia for such prolonged 
periods did not result in the appearance in the 
blood stream of the x’aso excitor principle (VEM), 
which wc linve obscrx’ed to occur in h}pertensive 
dogs (Goldblatt clamp) This was determined b} 
taking blood samples during the period of transient 
lix pcrtension follow ing the release of ties about the 
renal nrter} , and assa}ing the blood for vasotropie 
nctivit} b} the rat meso appendix technique 
Obscrxations were also made on the reactivity of 
the peripheral blood vessels in the omentum of the 
dog follow mg vary ing periods of acute renal occlu 
sion 

Ixo xascular h} per-reactix lty was detected atter 
renal occlusion of 4-6 hours Renal ischemia of 
less than 3 hours, although producing a much 
smaller blood pressure rise, resulted m the de- 
velopment of a pronounced h} per reactivit} in 
the omental arterioles and precapillanes and in 
the appearance of VEM in the blood This vaso- 
excitor effect persisted for at least 90-120 minutes, 
the period of obserxation, whereas the blood pres- 
sure effects were of relativel} brief duration (ca 15 
minutes) The VEM effect was transferable to 
test rats When equivalent blood pressure nses 
were induced b} angiotomn, no x r aso excitor activ- 
it} xins demonstrable in the blood [Aided by 
grants from the Josiah Macy, Jr Foundation and 
the Eh Lilly Co ] 

Effect of deficiency m anti-stiffness factor on 
relative arterial occlusion pressure of guinea 
pigs Alice M Barrs and Rosalind Wulzen 
Dept of Zoology, Oregon Slate College To deter- 
mine the effect of anti stiffness factor on relative 
arterial occlusion pressure (AOP) of guinea pigs, 
the femoral artery was occluded as follows An 
animal was stretched on a holder A rubber wedge 
attached to the piston of a x r ertically supported 
h} podernuc sxrmge was placed transverselx across 
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the femoral artery at the pomt where the artery 
crosses the medial aspect of the femur A sphygmo- 
manometer w r as connected to the syringe Pressure 
w r as applied by the sphygmomanometer bulb until 
no pulse could be felt m the femoral artery below 
the point of occlusion The registered pressure 
necessary to occlude the artery was read as AOP 
Each reading was the average of five determina- 
tions The deficient diet consisted of 20% skim 
milk powder m water A full assortment of water 
soluble and fat soluble vitamins and salts was 
administered and the animals were bedded in 
wheat straw 

143 animals were used The mean AOP for 42 
stock animals was found to be 29 714 ± 0 527mm 
Hg 53 animals maintained on the deficient diet 
for eight months to tw o years had a mean AOP of 
42 452 ± 0 6S3 mm The difference m mean values 
for the stock animals and these older deficient 
animals was 14 times the probable error and hence 
was statistically significant 48 animals maintained 
on deficient diet 2) months gave a mean AOP of 
32 125 ± 0 536 mm 

Using our method w e found that guinea pigs fed 
diet deficient in anti-stiffness factor for a sufficient 
time had significantly higher relative arterial 
occlusion pressure than control ammals 

Depth of penetration of nebulized substances 
in the respiratory tree Geoege P Bain, Jack Q 
Sloan, and Marshall Brucer (introduced by- 
Eric Ogden) Dept of Physiology, Umv of Texas, 
Galveston, Texas and Scott and While Clinic, 
Temple, Texas The fate of nebulized substances 
m the respiratory tree was studied in mice, rats, 
and rabbits lightly anesthetized with pentobarbital 
sodium (Nembutal) A commercial nebulizer was 
used to obtain a fine mist of a 50% india ink sus- 
pension, a 1% gentian violet solution, and a 1% 
ferrous ammomum sulfate solution The size of 
the nebulized droplets w r as directly observed to 
include particles less than one micron in diameter 
The mist was introduced to the respiratory tree 
by a glass tube placed in the oral pharynx Gross 
and microscopic observations were made of the 
respiratory tree immediately after the animal 
had been exposed to the mist for fifteen minutes 

Preliminary observations indicate that the 
particles were deposited in the larynx in large 
amounts Particles have been observed as far dow n 
as the large bronchioles, but m extremely minute 
quantities In two animals, gentian violet was noted 
in a few alveoli near the visceral pleura, but this 
requires further confirmation No carbon or iron 
was demonstrated below the level of the larger 
bronchioles 

Delimitation of central nervous mechanisms 
involved in motion sickness 1 Philip Bard, C N 


1 Much of this worl. was done under contract, recommended 
b> the Committee on Medical Research, between the Office of 


Woolset, R S Snider (by invitation), V B 
Mountcastle (by invitation) and R B Bromhei 
(by invitation) Dept of Physiology, The Johns 
Hopkins Umv School of Medicine, Baltimore, Md 
The dogs selected for these experiments had regu 
larly vomited on being exposed, at weekly inter- 
vals, to the motion of a swing Each was studied 
during long postoperative periods while in good 
health 

Bilateral temporal lobectomy, removal of both 
frontal poles (containing somatic motor and sensory 
areas) or ablation of all neocortex except one or 
both frontal poles did not significantly alter bus 
ceptibility to the emetic action of motion The 
effect of complete decortication was not deter 
mined 

A dog, w hich had vomited w ithin 4-10 minutes 
in seven tests, was decerebrated by removing, after 
ablation of caudal cortex, a w edge of tissue rostral 
to a plane passing from the anterior colliculi to a 
level just behind the mammillary bodies Between 
the twenty -sixth and fifty' -third postoperative days 
it was sw ung five times and on each occasion emesis, 
preceded by typical prodromal signs, occurred 
within 3-9 minutes ' 

Alter uncomplicated removal of the entire 
cerebellum a highly susceptible dog failed to vomit 
or show any premonitory symptoms m fifteen tests 
of 60 minutes earned out during a survival period 
of seventeen months In three dogs a similar result 
was obtained by remov ing only py r ramis, uvula and 
nodulus Removal of only pyramis and adjacent 
folia of uvula or extirpation of all vermis between 
primary fissuie and pyramis in no way affected 
susceptibility The dogs rendered immune to the 
emetic effect of motion vomited in response to 
eating spoiled food or to a minimal dose of apo- 
morphme 

Venous pressure and cutaneous reactive hy- 
peremia m exercise and other circulatory stresses 
A C Barger and L II Smith, Jr (introduced by 
E M Landis) Dept of Physiology, Harvard Medi- 
cal School, Boston, Mass Peripheral venous pres- 
sure and cutaneous reactive hyperemia were 
studied during mild and vigorous exercise on the 
treadmill, using successive 10-mmute periods at 
increasing work rates in S normal subjects ranging 
m age from 20 to 45 y'eirs Venous pressure, meas 
ured directly m the forearm or hand by a saline 
manometer, began to fall slighth when walking 
started at lj and 2 miles per hour on the level 
Walking on a 5° grade at 3 miles per hour elevated 
venous pressure slowly' to between 25 and 50 mm 
water above resting values Walking on a 10° grade 
at 3 miles per hour increased the venous pressure 
still further to maxima reaching 70 to 150 nun 
water above resting values 

Scientific Research and Development and the Johns IIopl ms 
University 
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The appearance and persistence of cutaneous 
reactnc lix pcremin (see abstract by Greenwood, 
DiPalma and Stokes) remained witlnn normal 
limits until late in exercise Exentunlly, in all 
subjects so far tested, tbc “threshold” rose sud 
dcnlx (75 to 200 per cent) ns did the “clearing 
time” (75 to 330 per cent) The exact timing of 
these chances during exercise \nricd from subject 
to subject but generally accompanied the approach 
of exhaustion These findings, together with 
transient fall of skin temperature in some sub- 
jects, indicated shunting of blood aw ax from the 
skin despite rising rectal temperature and incrcas 
ing need for heat dissipation It appears that the 
cutaneous xcsscls constrict during the circulatory 
stress of exercise but this response appears onlx 
in the later stages is exhaustion approaches To 
compare the effects of other ty pes of circulator! 
stress on reactnc lnperemia the same subjects 
were tested (a) while standing oil a tilt table at 
70°, and (b) while supine with xenous congestion 
of 3 extremities Under these conditions the re 
sponses of the cutaneous xcsscls changed in the 
same direction but only m some subjects and were 
generally less conspicuous than in exercise Tilting 
clex-atcd “threshold" bx 40 to 90 per cent and did 
not affect “clearing time” , pooling of xenous blood 
elexntcd “threshold” m some instances by 15 to 
200 per cent and “clearing time" by 15 to 50 
per cent 

Effect of dmitrophenols on rat thyroids S B 
Barker Dcpi of Physiology, Stale Umv of Iowa , 
IoxcaCity Rats rendered hypothyroid by tluoura- 
cil liax e been show n to exhibit a diminished meta- 
bolic response to the dmitrophenols In contrast, 
animals made lixperthxroid by administration of 
desiccated thy roid substance show increased sensi- 
tivity to dmitrophenols It was thought of interest 
to determine x\ hethcr any actuation of the thyroid 
gland by the dmitrophenols could be detected 

Eight male albino rats were gnen 4 injections 
per day of 10-15 mg of dmitrophenol or dimtro-o 
crcsol per kg body weight This was continued for 
14 days At the end of this time, the rats were 
found to give essentially the same increase in 
oxygen consumption following a single injected 
dose of drug as at the start of the series of mjec 
tions Although calculations indicated that the 
metabolic rate had been elevated 20-45% on the 
average throughout each day, no effect was de 
tectable on weight or histological appearance of 
the thyroids 

Headache — etiology and treatment Broda O 
Barnes Kingman, Arizona If thirteen patients 
consult a doctor, one of them will complain of 
severe headache Hence, headache is one of the 
most frequent ailments of modern man It may' 
vary in intensity from a moderate discomfort 
to the severe migraine which may totally disable 
the individual for two or three day's each month 


The present report is concerned w ith an eight year 
study of this problem in over one hundred patients 
suffering from cither severe headache or migraine 

Of the many theories advanced for the etiology 
of headache, raised intracranial pressure appears 
the most plausible Fatigue seems to play a domi- 
nant part in initiating headache Fatigue may alter 
permeability and lead to accumulation of excessive 
extraccllulai fluids Swelling of the feet is quite 
common during excessive fatigue and it seems 
reasonable that the brain should also swell causing 
undue pressure m the rigid cranium, with pain 
resulting All sufferers from migraine know that 
after a few days of bedrest, the attack subsides 

Regarding treatment, the patient desires an 
effective, inexpensive, convenient remedy which 
interferes as little as possible w ith his daily routine 1 
Each patient comprising this report was carefully 
studied as to Ins history , physical examination, 
and laboratory findings w Inch included either basal 
metabolism or basal temperatures Practically all 
cases presented evidence of thy roid deficiency, 
nnd hence, were treated with thyroid extract 
\\ ithin thirty days after medication was started, a 
mnrkcd decrease in both frequency and severity 
has been the rule Many cases of migraine have been 
completely relieved 

Transient phase boundary potentials which 
resemble the nerxe impulse T C Barnes 
Dept of Physiology and Pharmacology, Hahne- 
mann Medical College and Hospital of Philadelphia 
Non polarizable Ag \gCl electrodes connect the 
saline phase on each side of the oil cell previously 
described (Barnes and Beutncr, Science 104 569, 
1946) to leads of nn electroencephalograph The 
addition of acetylcholine to one side of the oil 
layer produces a fluctuating potential not detected 
by the old potentiometnc method of measuring 
phase boundary jiotentials One c c of saline as 
control is added from a clamped pipette (this 
procedure sometimes produces small positive wave 
probably' unequal distribution of sodium in the oil 
due to stirring effect) The addition of a second 
c c of saline containing one milligram of acetyl- 
choline (to 200 c c of saline on one side of the oil) 
produced a negative wave of several milhi'olts 
lasting 0 2 to 0 5 seconds This concentration of 
acetylcholine in saline in contact with guaiacol 
does not produce a permanent phase boundary 
potential (jxitentiometric measurements made be- 
fore and after the acetylcholine was added showed 
no change) The highly sensitixe benzoate nitro- 
benzene system was not used (large potentials 
block amplifier) On guaiacol saline one mg of 
acetylcholine gives small potential waves that are 
shorter than the time constant of the amplifier 
A simultaneous recording DC AC EEG is under 
construction for this work In living nerve a trace 
of acetylcholine probably produces a transient 
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potential at the lipoid layer (no esterase required) 
for impulse formation 

Outline of a method of procedure m electro- 
encephalography T C Barnes Dept of Physi- 
ology, Hahnemann Medical College and Hospital 
of Philadelphia A pneumogram may show irregular 
respiration suggesting kinesthetic laryngeal com- 
ponent of auditory mental imagery and high alpha 
index (Golla, J Ment Sc 89 216, 1943) Sighing 
respiration suggests neurosis and beta waves 
Lowenfeld’s (Am J Psychol 68 100, 1945) tests 
for visual and haptical (kinesthetic) mental im- 
agery aid in explaining low alpha index The Hunt 
Minnesota psychological test for cerebral damage 
(J App Psychol 28, No 2, 1944) correlates with 
abnormal waves Comparison of design pair asso- 
ciation with w r ord pair association helps in estimat- 
ing visual imagery and low alpha index Malamud’s 
(J App Psychol 28, No 2, 1946) claim that nor- 
mals five false Hunt positives was not confirmed 
The Cerebral Hyperventilation Index (J Psychol 
22 67, 1946, Fed Proceed 5, 5, 1946) is slightly 
modified as follows — Blood sugar below 115 rates 
plus 4, 115-130 plus 2, 135-150 minus 2 and above 
150 minus 4 Skin temperature fall of 1° C or less 
rates plus 1 and more than one- degree plus 3 De- 
creasing susceptibility to acapnia with age re- 
quired correction factors, ages 5 to 9 years get 
plus 7, 10 to 14 plus 5, 15-19 plus 3, 20-24 plus 1, 
25-29 zero, 30-34 minus 1, 35-39 minus 2, 40-44 
minus 3, 45-49 minus 4, 50-54 minus 5, over 55 
minus 6 Vital capacity, effort and degree of EEG 
abnormality scores remain as before 

Bell Adjustment Inventory gives good per- 
sonality scores for normal EEG in acapnia Stereo- 
typed Rorschach responses correlate with delta 
waves 

Electrical action of anticonvulsant drugs T C 

Barnes Depts of Physiology and Pharmacology , 
Hahnemann Medical College of Philadelphia The 
theory that the nerve impulse is an electrical phase 
boundary potential of acetylcholine (Barnes and 
Beutner, Science 104 569, 1946) suggests that 
grand mal is produced by excess brain acetylcholine 
(Barnes, J Psychol 22 67, 1946) Dilantin and 
sodium phenobarbital have positive potentials 
that neutralize acetylcholine potential Guaiacol 
shaken in contact w ith 0 0027 M dilantm in saline 
had a resistance of 75 X 10 4 ohms compared with 
128 X 10' ohms for guaiacol shaken with saline 
and 28 X 10 4 ohms for guaiacol shaken w ith 0 0027 
hi acetylcholine Application of the Nernst equa- 
tion 0 05S X log conductivity increase produced 
by dilantm in saline compared with saline alone 
(1 78 fold decrease in resistance) gives 0 058 X 0 25 
or 14 5 millivolts (measured value of 18 millivolts 
positne produced by 0 0027 M dilantm in contact 
with guaiacol) Sodium phenobarbital gave similar 
conducts lty and e m f results Guaiacol shaken 


wuth 0 0027 M sodium phenobarbital in saline had a 
resistance of 7 7 X 10 5 ohms compared with 
14 X 10 5 ohms for guaiacol control shaken with 
same sample of saline 0 5% tndione gave no poten 
tial at an oil interface and did not alter the re 
sistance of guaiacol when shaken together Thus 
tndione does not produce a positive potential to 
neutralize the negativity of acetylcholine (hence 
it is not effective in grand mal) and probably acts 
chemically in petit mal [Aided by a grant from 
the Plolz fund ] 

Mechanism of action of prostigmine T C 
Barnes Depts of Physiology and Pharmacology, 
Hahnemann Medical College of Philadelphia Con 
fusion concermng the mode of action of prostigmine 
arose from the erroneous statement of Nachman- 
sohn (J Neurophysiol 9 9, 1946) that quaternary 
amines are insoluble in. lipoid and from the failure 
of McKeen Cattell (Fed Proc 6 199, 1946) to 
consider the physical properties of prostigmine 
which can explain its action apart from toxicitj 
to esterase Prostigmine produces three times elec 
trical phase boundary potential of acetylcholine 
(Barnes, Anat Rec 94 No 4, 1946, Arch Int 
Pharmacodyn in press) Guaiacol resembles pro 
toplasnuc lipoid (conductivity, similar lipoid 
solvent action, selectivity for Iv), (Osterhout, J 
Gen Physiol 16 667, 1932) 20 c c of guaiacol 
were shaken with 100 c c of 0 0027 M prostigmine 
methylsulfate in saline for 5 hours and the con 
ductivity of the oil was 4 0 X 10 4 ohms compared 
with 19 4 X 10 5 ohms for oil shaken with saline 
and 31 X 10 4 ohms for oil shaken with 0 0027 M 
acetylcholine in saline The dry oil was 8200 X 10‘ 
(shaken with H»0, 1800 X 10 4 ) According to the 
Nernst equation the e m f is 0 058 X log conduc- 
tivity increase of oil produced by prostigmine 
compared with saline alone (48 fold increase) or 
0 058 X 1 68 equals 97 mv which is close to meas- 
ured value of 85 mv for 0 0027 M prostigmine in 
contact w ith the oil 0 0005 M prostigmine produces 
17 mv negative on frogs sciatic in glucose (tech- 
nique of Netter Pflugers Arch 218 310, 1927) 

Use of pentothal m electroencephalography of 
babies T C Barnes and Majiie D Amoroso (by 
invitation) Dept of Physiology, Hahnemann 
Medical College and Hospital of Philadelphia 
Previous leports (Barnes, Hahnemann Mo 81 
239, 1946, Fed Proc 6 5, 1946, Anatom Rec 96, 
No 4, 1946, Arch Pediatrics, m press) described 
the electroencephalograms of infants under pen- 
tothal 20 mg per lb rectally usually in 15 c c of 
water (method of Dr H S Ruth, Dept of Anes 
thesia, Hahnemann Hospital of Philadelphia) 
We have taken 54 EEGs of 48 babies age 2 months 
to 5 years Pentothal was given 44 times In 38 
cases the effect of pentothal gave anesthesia satis- 
factory for electroencephalography Anesthesia 
w as too light in 6 cases (partly a result of evacuation 
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of pentothal solution) Approxnn itely 75% of the 
EECs were of clinic il xaluc 0 channel simul- 
taneous recording is essential The basi line swnj 
in infants LI' Gs is so prominent that we liaic a 
combined DC and AC EEG under construction 
The simult incous rci ording of fluctuating and slow 
potential changes m ix solxe the difliculty of inter 
preting infantile LEGs Walter’s ilassical p iper 
(Lancet 231 2, 305, 193G) described bise line flue- 
tuitions due to electrical changes in the bruin 
The fast penlothd \\a\es (100 lmcroxolts 20 per 
second) appear on normal areas of the bibv’s 
cortex and aid in loi illation of lesions Hie baby 
falls asleep usuillx about 0 minutes after pentothal 
is gixcn and the fist pentothal waxes gradually 
reach maximum xoltage in about 15 minutes The 
pentothal w ixes do not entirelx obscure Spike and 
domewaxes (found m petit mill, grand ninl, trauma, 
s\ plnlis) 

Bioclectrical studies of fatigue III Further 
studies of alleged mental fatigue in students 
T C BxRMsand Mxnn D Axionoso (bv lnxita 
tion) Dept of Physiology, Hahnemann Vertical 
College and Hospital of Philadelphia Previous 
reports (Fed Proceed 6 5, 104G , J Psxchol 22 
181, 1010) described electroencephalograms of 
students taken at S V M nnd 5PM of a typical 
day of classes No statisticallx significant EEG 
signs of mental fatigue at 5 PM were found 
Grilttner (Arch Psyclnat Ncrxeukr 111 652, 
1940) found loss of regular alpha in fatigued per 
sons It is of interest to note that recently Ixorii 
niuller (see Vlcxander Dept Commerce Report 
No 359, p 23) also found discontinuity of alpha 
in fatigue We have completed LEG fatigue studies 
on 47 students but no significant loss of alpha 
occurred after a day of classes The Bell Inxentory 
Personality scores show no correlation between 
alpha index and retiring or aggressive personalities 
(correlation with Cerebral Hy perventilation Index 
is described in another abstract m these Proceed 
ings) More elaborate personahtj tests or more 
sex ere tjpes of work niaj be correlated with alpha 
index Alpha waves indicate slight cerebral vaso 
constriction (Darrow, J Neurophysiol 8 449, 
1945) Students w ith no alpha show ed alpha waves 
m the first minute of deep breathing (cerebral 
vessels slightlj constricted but not sufhcientlx to 
produce delta waves) In several students spindles 
of alpha waves occurred with the same frequencj 
as quiet respiration (subject recumbent and re 
laxed) but this correlation was the same A M and 
P M In several persons the number of alpha spin- 
dles exceeds the number of respirations 

We conclude that the eight hour day of classes 
does not produce severe mental fatigue and should 
be lengthened 

Electroencephalograms correlated with scores 
of the Bell adjustment inventory for personahtj 


T C Baiini s nnd Maui i D Amoroso (by invita- 
tion) Dipt of Physiology, Hahnemann Medical 
College and Hospital of Philadelphia EEGs taken 
without analysis are unsatisfactory Walter’s 
Annljser (I Ncuiol Ncurosurg Psyclnat 7 119, 
1944) is promising Another method (Barnes, Fed 
Proc 6 5, 1946, 1 Paxthol 22 67, 1946) assigns 
xalues to factors (blood sugar, skin temperature) 
during hy perx'cntilntion related to EEG The 
Cerebral Hyperventilation Index, C H I , is ad- 
justed so that normals average plus and epileptics 
minus 120 persons (45 epileptics, 48 normals, 27 
non epileptic pitienls) xxcre individually given 
the Bell Adjustment Inventory for personality 
Excellent personahtj scores (35 persons) had aveV 
age CHI of +4 5 ± 0 59 Average personality 
(5S persons) had CHI of +0 SI ± 0 56 Unsatis- 
factory personality (2S persons) had CHI of 
— 0 89 ± 0 S3 Aggressive personahtj (48 persons) 
had CHI of +3 4 ± 0 37 Average social score (50 
persons) had C II I of +1 4 ± 0 52 and retiring 
personality had C II I of —3 ± 1 3 In epileptics 
excellent personality (8 patients) had CHI of 
+1 7 ± 0 94, aver ige personality (22 patients) had 
CHI of — 2 5 ± 1 3 nnd unsatisfactory (14 pa 
tients) had CHI of —32 ± 1 6 In normals and 
non epileptic patients excellent personality' (25 per 
sons) lmd C II I of +5 6 db 0 5, average personahtj 
(41 persons) had C II I of +3 ± 0 3 and unsatisfac 
tory (13 persons) had CHI of +2 3 ± 1 3 Good 
personality correlates with plus C H I (EEGwith 
stands hyperventilation) The criticism of Ellis 
of the Bell Inventory (Psvchol Bull 43 385,1946) 
does not apply to physiological correlates 
On the role of acetylcholine and esterase during 
nerve activity T C Baraes and R Beutner 
Dept of Pharmacology, Hahnemann ftfcdical Col 
lege and Hospital of Philadelphia The activity of 
true esterase can be demonstrated with mecholyl 
in the ‘‘oil cell ” 0 0027 M mecholyl gave 47 mx r 
negative at interface between saline and 5% choles 
terol in guaiacol After shaking 5 hours (27 C) 
w itli 2 grams ground fresh rabbit brain per 100 c c 
the mecholyl solution gave a potential of 23 mx' 
(100 mg % bicarbonate was present on both sides 
of the oil layer giving a pH of 8 2) In this expen 
ment guaiacol did not come in contact xxith the 
esternse until the end of the test but we have 
recently found that esterase can be added directly 
to the oil cell 0 0027 M acety leholine gax e a poten- 
tial of 30 inv in contact with 5% cholesterol in 
guaiacol (thermostat at 38° C) 1% human serum 
added to the oil cell reduced the potential to 5 mv 
negative in 2 hours of constant stirring Lyovac 
human plasma also contains active esterase 0 0027 
M acetylcholine gives only' 10 mv negative at a 
saline benzyl alcohol interface but this potential is 
slowly' diminished when esterase is added to the 
oil cell According to Mendel, (personal com 
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mumcation) benzyl alcohol is not toxic to esterase 
In living nerve anti-esterase drugs do not prolong 
the dow nstroke of the spike (Nachmansohn, J 
Neurophysiol 9 9, 1946), showing that esterase 
is not essential for impulse formation but probably 
has a minor but useful function removing excess 
acetylcholine 

Oxygen dissociation curves of fetal and ma- 
ternal sheep blood D H Barron Laby of Physi- 
ology, 1 ale Umv School of Medicine, New Haven, 
Conn Oxjgen dissociation curves prepared with 
fetal and maternal sheep blood, at several stages 
during the latter half of the gestation period of 150 
daj's, demonstrate that curves for the fetal blood 
are markedly to the left of the maternal curves or 
ones prepared with blood from barren sheep The 
fetal cuives fiom the 80th daj r until birth tend to 
be hj'peibolic in contrast to the sigmoidal maternal 
curves and to shift relatively little as gestation 
advances The maternal curve shifts steadily to 
the right during this same period At 80 days the 
pressuie required to produce CO per cent saturation 
m the maternal blood is 12 mm Hg greater than 
that to saturate fetal blood to the same degree, 
and about 20 mm Hg at 140 days [Aided by a giant 
fiom the James Hudson Brown Memonal Fund, 
Yale L ntv School of Medicine ] 

The reduction of oxygen by hemoglobin com- 
pounds m acid and a method of polarographic 
analysis J Perci Baumbebger Dept of Physi- 
ology, Stanford Umv The addition of acid to 
hemoglobin compounds results in the oxidation of 
the iron and the denaturation of the protein 
Accompanying these changes, oxygen is used up 
in equivalent amounts depending on the type of 
hemoglobin compound reacting Oxyhemoglobin 
and carboxyhemoglobin use up one half equivalent 
of oxygen and hemoglobin uses up one quarter 
equivalent w hile methemoglobm uses up no oxygen 
on addition to acid 

Some globin or ascorbic acid is oxidized when 
acid is added to oxyhemoglobin or carboxyhemo- 
globin but this is not the case w ith reduced hemo- 
globin or methemoglobm This is due to the forma- 
tion of hydrogen peroxide by oxyhemoglobin and 
carboxj hemoglobin but not by' i educed hemoglobin 
on the addition of acid The latter compound re- 
duces oxjgen to water instead of to hydrogen 
peroxide thus using up one half as much oxygen 
Since oxyhemoglobin and carboxyhemoglobin act 
in an identical way, it must be that hydrogen 
peroxide is formed from oxjgen not already bound 
to hemoglobin It maj' be possible to show a rela- 
tion between the degree to which oxygen is reduced 
in this leaetion and the magnetic properties of the 
x irious hemoglobin compounds 

The analytical procedure depends on the po- 
1 irogr iplnt measurement of the oxj'gen in acid 
before tnd after adding blood of different degrees 


of saturation with air Equations based on the 
different amounts of oxygen liberated and con 
sumed permit the calculation of the relative con- 
centrations of the various hemoglobin compounds 
present 

Arterial temperatures in man H C Bazett, 
L Love (by invitation), E S Mendelson (by 
invitation), and L H Peterson (by invitation) 
Dept of Physiology, Umv of Pennsylvania, Phila 
delphia, Pa Study of the heat exchange of the hand 
and foot indicates that precooling of arterial blood 
occurs during transit to the periphery, ow ing to the 
proximity of cooled blood returning m venae 
comites Temperatures m the brachial and radial 
arteries have been measured by the use of needle 
thermocouples or of plastic covered couples mtro 
duced through a needle (diameter 0 4 mm ) The 
temperature in the brachial artery has been meas 
ured 6 times in three subjects and the radial 13 
times in five subjects The temperatures have 
ranged m a neutral environment, brachial tem 
perature from 37 1° to 36 3°, radial 36 5° to 35 5°, 
and m a cold environment brachial from 36 1° to 
31 1° and radial from 33 0° to 21 5° C 

Plastic covered couples have been left in place 
for over two hours Cooling of the hand causes an 
initial rise in the tempeiature of the brachial 
artery of about 1°, lasting 3 to 4 minutes and is fol- 
lowed by slow cooling Rew arming of the previously 
cooled hand causes a precipitous fall in the brachial 
temperature Light compression below r the point of 
measurement causes a rise in temperature as the 
venous return along the artery is impeded Drs 
R Day,R E Forster and J H Talbott cooperated 
in the initial experiments made at the Climatic 
Research Laboratory 

Support aiding different groups of experiments 
was given by O S R D , The Life Insurance Medi- 
cal Research Fund, and a lesearch contract for the 
Navy 

Changes in arterial pH induced by compression 
and decompression John W Bean Umv of 
Michigan Medical School In order to determine 
what changes, if any, might occur in arterial blood 
pH as a result of compression and decompression, 
a glass electrode was placed in the circulating 
blood of anesthetized, heparinized dogs Compres 
sion in air was carried to about 90 pounds in 3 or 4 
minutes 

During compression there was a shift in the acid 
direction (0 15 to 0 02 pH) , rapid decompression 
induced the reverse effect The compressional shift 
is best explained as due to interference with CO.> 
removal, since, (1) compressional inflow info the 
lungs can entirely prevent expiration, (2) the 
advancing front of inflow compresses the alveolar 
air, temporarily raising alveolar CO; tension and so 
obliterating or reversing the normal CO; diffusion 
gradient , arterial pH is therefore decreased Ccssa- 
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(ion of lomjircssion permits resumption of expira- 
tion anil i partial rexersion of irtirinl pi I in the 
ilk iline tlirut ion Decomprevsioiml out flow lapulh 
lowers ilxoohr tension anti lnthues an alkaline 
shift m the irternl blood 

It would ijijk ir that the eompiissionnl effects 
described iboxe must of necessity be considered 
in am ittfinpt to explain the relations induced 
in nun In rapid compression to high pressures, 
until these i fleets are pnnen to he ineonsequen 
till, the mow tint the reictions induced in nun 
In compression ire due soleh to \ suggested nir 
eotie ai turn of nitrogen is unw-irrinted 1 lie deconi 
pressionil pll changes hold unjiortaiit nnplieitions 
rclitixe to explosne decompression, rapid ascent 
to high iltitudes ind rapid dei ompression from 
high pressures 

The arterial blood glucose loci in alloxan 
diabetic dogs subjected to honiorrhnge Ct \nissx 
11 Hi vtti (introduced In MignusI Gregcrsen) 
Dept of ] l h<i*uilo<vi Callcqt of Phimciani and 
iSurnrons Columbia Lull It h is been show n pro 
mousU ( \mer lourn Plnsiol 144 211 1041) 
that m dogs subjected to i Mind ml fitil hetnor 
rhage the blood sugar le\el rises lo in iixeragc 
mixunum of 111 mg per cent shine the control 
value 

The effect of the simo st mil ml f ital hemorrhage 
on blood sugar his betn studied in a series of 11 
dogs prtMouslx treated with enough alloxan to 
produce i blood sugar lex x l dune 200 mg percent 
In this series tlm blood sugir rose 211 mgni per 
cent (ixerage) ilxnc the control lexel Howcxer 
the blood glucose concentration followed the same 
general pattern is in nornnl dogs inmelx i rapid 
rise initially followed exenluallx In a sharp ter 
nunal decreise 

Measurements of the femoral arterial xenous 
glucose differences in alloxan dogs subjected to 
hemorrhage rex cal a rapid disappearance of blood 
glucose 'hnce Latkex el nl (Proi N>c I xp Biol 
Med 67 191, 1911) haxe shown that the lixer 
glx cogen is markedlx decreased in alloxan diabetic 
animals, most of the glucose [loured out of the 
lixer after hemorrhage in these insulin deficient 
dogs presumablx comes from gluconeogcnesis 
Considering the present disagreement as to the 
amount of gluconeogcnesis in diabetes, it is inter 
csting tlut these hemorrhaged diabetic ininials 
showed such an abilitx to produce glucose 

Action of prostignune mcthjlsulphate on the 
reproductixc organs of rats Bftti Biaxlock (bj 
imitation) and TuFutRicK 1 Exierx Dcpl of 
Physiology aud Pharmacology, Inn of Arkansas 
The effect of prostigmine on the cstrous cycle of 
ruts was studied in a group of Iwentx mnturexirgm 
females The series xxas divided into txxo groups of 
twenty animals each — Group V, controls , Group B, 
test onimuls — and cstrous cxcles were run daily 


for a period of ninety tlajs Prostignune was ad- 
ministered in daily dosages of 0 1 mg in Group B 
during the serond 30 day period The number of 
antmals in cstrous and the length of the cycles 
were essentially normal in both groups for the first 
30 day period Following injections of prostigmine 
irregular cycles occurred, characterized by first a 
deerrise in length, followed by a lengthening of 
the (best rous phnse After injections xxere stopped 
(he cxt-lcs usually returned to normal within a 
few daxs 

After the ninety day period, both groups were 
sacrificed, and the uteri and oxarics removed and 
weighed Ihc weight of the uteri per 100 grams 
of body xx eight wns found to bo 2015 and 201 1 
milligram for the controls and injected groups 
respect ix ely The oxarics showed no significant 
change 

1 hose ohsorx at ions on organ xx eights xx ere further 
studied in mature virgin female rats, injected 
dailx for a jionod of seven day s xx ith 0 1 mg of 
jxrosttgmuie Ot\ the eighth dax the xmmalswcre 
sacrificed and igain a significant elnnge in weight 
was found in the uterus 

Modus were then made of mature male rats A 
series of 12 animals eich wr re injected for a seven 
dax jienod with 0 1 mg of prostigmine dailx and 
then sacrificed The testes were 20 0 jicr cent and 
the epulidx nudes 7 0 per cent heavier than those 
of the mitre ited controls 

Enzymic formation of retinal xitamin A Ai fred 
T Buss (introduced by David Rapi>ort) Dept 
of I’liyswlogy, 7 u//s College Medical School, 
Boston 1 rog retinas contain a soluble protein 
which acts on the jihotoproducts of aqueous visual 
purple, forming large amounts of vitamin A The 
factor is very labile at 25°C , losing nearly all its 
net ix itx w it Inn 3 hours after the start of extraction 
It is jiresent in a large initial concentration, since 
t ho rate of xitamin A formation is maximal up to 2 
hours after the start of extraction and then drops 
rapidly during the next hour The rate is also 
8trongl' inhibited by acid or base, no activity 
being evident above pH S or after pretreatment of 
retinas in potassium aluminum sulfate Acid solu- 
tions xx ill react only xxhen a fresh solution at about 
pH 0 is added A cofactor can be washed from 
bleached and dried retinas by petroleum ether 
The substrate of vitamin A formation is fairly' 
stable for about 4 hours after bleaching at pH 
4 2 During this time the initial pliotoproduct, 
the acid tautomer of indicator yelloxx , is replaced 
by rctinene, without significantly changing the 
amount of vitamin A formed Retmene is in turn 
conx'crted to a colorless non carotenoid winch is 
incapable of forming vitamin A 

Suitability of the rat for routine laboratory 
xvork in physiology Frank R Blood (by mvita 
tion) and Trcd E D ’Amour Unit, of Denver 
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In many institutions the supply of clogs is insuffi- 
cient to satisfy both research and instructional 
needs The purpose of this paper is to demonstrate 
the feasibility of substituting rats for dogs in 
routine laboratory class-work, thereby leleasing 
the latter for such research projects in which their 
use may be indispensable 

A course of 50 laboratory experiments has been 
designed, adequate for two quarters work in mam- 
malian physiology, in which the only animal used 
is the rat The distribution of experiments among 
the different organ systems is in fair accord with 
the emphasis usually given them, there being 6 
experiments devoted to the blood , 12 to the heart 
and circulation, 6 to respiration, 7 to digestion 
and metabolism, 2 to excretion, 7 to the nervous 
system, 7 to the endocrine system and 1 to ana- 
phylaxis 

In the presentation of this paper the scope of 
the course will be outlined, typical experiments 
from each group will be described, the few items 
of special equipment wdnch the rat’s size makes 
necessary will be illustrated and student’s records 
and results given, to indicate how well the course 
works out in practice 

Role of the kidney in resistance to ischemic 
compression shock J Richard R Bobb (intro- 
duced by Harold D Green) Dept of Physiology 
and Pharmacology, Bowman Gray School of Medi- 
cine of Wahc Forest College, Winston-Salem, N C 
Renal compensation in shock has been postulated 
by Shorr, Zweifach and Furchgott (Science 102 
489—498, 1945) To test this hypothesis pairs of 
dogs w ere put into shock by compressing the hind 
legs with rubber tubes for six hours In the hour 
prior to release of the tqbes abdominal nephrec- 
tomy (ligation of the pediclC of the isolated kidney) 
was performed on one of the pair On the control, 
a sham operation was done similar to the above 
except that the ligature was not tied around the 
pedicle Test and control animals were kept side 
by side in a constant temperature room Rectal 
and room temperatures were recorded by ther- 
mocouples 

Comparison of 11 test dogs with 11 control dogs 
gave no significant differences in the mean arterial 
pressures, survival times or rectal temperatures 

Three dogs, in shock produced as above ind then 
nephrectomized, were crosstransfused (Green and 
Dennison, Rev Sci Instruments 16 95-97, 1945) 
with three nephrectomized test dogs As controls 
two pairs of nephrectomized, non-traumatized 
dogs were crosstiansfused Here again no dif- 
ferences could be discerned between the dogs 
crosstransfused with shock dogs and the controls 
in regard to mean arterial pressures, survival times 
or rectal temperatures 

It appears from these experiments that the kid- 
ne\ plays little part in the resistance of dogs to 


this form of trauma [Aided by a grant from the 
Ella Sachs Plots Foundation ] 

Absence of any influence of heparin upon is. 
chemic compression shock studied at various en- 
vironmental temperatures 1 J R R Bobb (by in 
vitation) and Harold D Green Dept of Physiol 
and Pharm , Bowman Gray Sch of Med of Wale 
Forest Coll , Winston-Salem, N C Dogs wluch 
had been traumatized by 6 hours of ischemic com 
pression of both hind legs developed during cross 
transfusion woth test dogs more severe shock than 
did similarly traumatized dogs not crosstransfused 
(Green, Bergeron and Gustaphason, Fed Proc 4 
26, 1945) The present study was undertaken since 
the heparin used in the crosstransfusion studies 
might have contributed to the shock and since 
reports have appeared recommending the use of 
heparin tehrapeutically in other forms of trauma 
such as frostbite and incipient gangrene 

Dogs anesthetized and traumatized as above w ere 
studied in pairs One of each pair received 2 5 
mg /kg of heparin 2 one hour before release of the 
compression and 0 5 mg /kg at half-hour intervals 
thereafter for 9 injections This amount of heparm 
prevents clotting in vitro for approximately 24 
hours Rectal, room and intramuscular tempera 
tures were recorded continuously by thermo- 
couples 

Six dogs kept at an environmental temperature 
above 30°C died within 6 hours Sixteen studied 
at lower temperatures survived longer but none 
survived indefinitely Between the two dogs of 
each pair no differences were observed in rectal 
temperature, leg temperature, survival time or 
autopsy findings 

It is concluded that heparin neither favors nor 
prejudices the behavior of ammals subjected to 
this form of trauma and that the increased severity 
of the shock m the earlier studies was due to the 
crosstransfusion procedure 

Riboflavin and other fluorescent compounds in a 
developing egg J H Bodine and Laurence 
Fitzgerald (by invitation) Zoology Laby , State 
Umv of Iowa A quantitative study has been 
made of the riboflavin and other fluorescent com- 
pounds in the egg of the grasshopper (Melanoplus 
differentials) throughout its entire development 
The average amount of riboflavin in the egg of 
the grasshopper is 15-17 gammas per gram wet 
w eight Total fluorescence of the egg at pH 4 5 
remains practically constant throughout develop 
ment The egg, when laid, contains riboflavin and 
a non-reducible, non-diffusible fraction fluorescing 
at pH 4 5 This fraction makes up approximately 
3 of the total fluorescence of the egg at pH 4 5 


1 Aided bj grant number 576 from the Council on Pharm 
and Chem of the Am Med Assoc 

2 The hepann was supplied through the courtesy of Lcdcrle 
Laboratories, Pearl liner, N Y 
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\ non reducible, turn diffusible fraction fluorescing 
at pH 10 11 alio present m the egg when laid This 
friction mikes up less thin \ of the tot d fluores 
ccncc of the egg at pH 10 Hihoflaxm, ns such, 
remains const mt in amount until late m the 
development (post dnpuise) of the cinbrio lute 
m de\ clopment there is produced fluorescent 
compounds which are diffusible and fluoresce m 
both and (pH 4 5) and alkaline modi i (pH 10) 
In acid medium (pH 4 5) thc\ are reducible 
These compounds produced late m the de\ clop 
meat of the egg are thought to resemble plenties 
V marked ceonomx m the u«e of nhotlaun In the 
egg during its development is pointed out Xo 
free nbofl n in is found in the m niph w hen lint rlied 
Urea synthesis m the ndrennlectomizcd-ne- 
phrectonmcd rat on low potassium diet Pmite 
K Bo\m and Thank L Even (introduced In 
FirtM V Srv xi>, In ) Dept of Medicine, 1 mart/ 
I im School of Medicine, Ulania, Georgia The 
mte of urea sxnthesis was studied m normal and 
ndrenaleetomucd mile rats after ncphrcitoim 
Vdrenaleetoinized nephrectomized rats on the 
usual chow diet survived less than 24 hours, how 
ever, if prepared In a low potassium high sodium 
diet for three dais prior tooperation, theiravenige 
survival tune was OS 4 ± 5 2 hours Nephree- 
tomized nits with mt ict adrends stnulnrli pre 
pared sun n ed 77 1 ±50 hours Blood urea lev els 
were determined at inter\ ds until death and the 
rate of urea form it ion per hundred grams bod\ 
weight per hour calculated on the assumption 
that urea is cqunlh distributed throughout the 
bodv water, i c 75 per cent of bodv weight The 
rate of rise of urei m udrenalcctonnzcd rats re 
mained constant from nephrectonn to death and 
was significnntlv diminished ns compared to nor- 
mals m which the rate increased progressn eh 
until death The effect of adrennlcctomi was noted 
w ithin 16 hours after ndrenalcctonn The terminal 
urea levels of the normal rats were significanth 
higher than those of the adrenalcctomizcd animals 
In a third series of adrenalectonuzed nephrec 
tomized rats prepared on low pot issium diet, sub 
cutaneous administration of 1 nil of Upjohn's 
aqueous Adrenal Cortical Extract twice daily 
caused a rate of urea formation intermediate 
between adrenalectonuzed and non adrennlec 
tonnzed rats The unchanging rate of urea forma- 
tion m the adrenalectonuzed rat probably reflects 
the inabilitv of the rat lacking cortical function 
to respond to the continuing stress of nephrectomy 
and the consequent uremia and acidosis 
Similar studies are in progress with regard to 
the rate of deamination of parenterallj adminis- 
tered amino acid preparations in adrenalectonuzed 
nephrectomized and normal nephrectomized ani- 
mals [ -Udcd 6;/ a grant from the Committee on 


Research m Kndorrinologi/, National Research 
Council ] 

The time relations of the electric response of 
cardiac muscle Emu Bozli n Dept of Physiologi/, 
The Ohio Stale Utm , Columbus \n attempt was 
made to determine the tunc relations of the mono 
plinsit potential from differential potentials in 
cording to Hill’s method The requirements for the 
vnbditj of this method (distance of leads of less 
than 5 mm , uniformilj of tissue between leads) 
can be met onlv incompletely Using non polan 
?able tubular electrodes, of very small size, the 
potentials from the surface of the dog’s and cat’s 
heart wore rather variable, but the largest and at 
the same time simplest of these showed an R-wave 
lasting only 1 to 2 inset , a brief S wave and a 
small T wave The monophastc potential derived 
from the differential potential shows a rise to the 
maximum 2 msec or less, a brief spike and follow 
mg plateau like the monophasic potentials recorded 
in the usual manner The ltR interval was the 
same for all parts of the ventral surface of the 
heart 

Renal extraction of p-aminohippuratc in normal 
subjects and in cssentml hypertension and 
chronic diffuse glomerulonephritis Stavlkv E 
BnATCU-i, Ions J Cunnv, and Gfralihn* P 
Bnvnu v (introduced by Hans 0 Hatenus) 
Dept of Medicine, Boston Untv School of Medicine 
and the Lians Memorial, Massachusetts Memorial 
Hospitals, Hoston, Massachusetts The renal ex 
traction of sodium f' anunohippurate (PAH) has 
been determined in 22 normal human subject, in 
10 patients with essential hj pcrtension and m 6 
patients with chronic diffuse glomerulonephritis 
The extraction of PAH was calculated from the 
difference between its concentration in the right 
rennl venous blood, obtained by venous catheten 
ration, and the peripheral blood P MI clearance 
and Tm, and mannitol clearance, were also deter- 
mined in the subjects with renal disease 411 
subjects were examined under basal conditions 

In the normal subjects, PAH extraction ranged 
from S7 5 per cent to 100 0 per rent, averaging 
92 5 per cent When blood was sampled from the 
left renal vein this value was much less, pre 
sunuibli because of the admixture of blood from 
the left ovarian or spermatic vpins 

In essential hypertension, P4II extraction 
ranged from 85 4 per cent to 95 6 per cent whereas 
the values for its Tm varied between 28 2 mgm 
per minute to 103 3 mgm per minute Insubjects 
with chrome diffuse glomerulonephritis, a wider 
range and lower values of PAH extraction were 
found (5S 1 per cent to 76 4 per cent) although a 
similar range of PAH Tm (21 6 mgm per minute 
to 80 9 mgm per minute) was observed 

Perfusion of non-functioning tissue or the opera 
tion of arteno venous shunts may account for the 
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depression of PAH extraction found in glomerulo- 
nephritis In essential hj pertension, on the other 
hand, PAH extraction tends to remain within 
normal limits, presumably because any kidney 
damage in this disease is secondary to occlusive 
vascular disease (arteriolosclerosis) which prevents 
perfusion of non functioning tissue 

Renal oxygen consumption and sodium 
p-ammohippurate (PAH) extraction in normal 
man during abdominal compression Stanley E 
B&a&lei and Meier II Hauerix (introduced 
by Hans O Haterius) Dept of Medicine, Boston 
Umv School of Medicine and the Evans Memorial , 
Massachusetts Memorial Hospitals, Boston, Mass 
Effective 1 enal plasma flow , measured m man by 
the PAH or diodrast clearance, is sharply reduced 
by abdominal compression at 80 mm Hg Further 
studies have been made to deteimme if this appar- 
ent alteration in plasma flow might anse from 
impaired extraction of PAH or diodrast In addi- 
tion, renal oxygen consumption has been measured 
before, during and following the application of 
abdominal compression in normal human subjects 

Renal blood flow was measured in five normal 
subjects by the PAH clearance corrected for the 
arterial hematoent and renal PAH extraction 
PAH and oxygen content were determined in 
samples of renal venous blood, obtained by the 
catheterization technique, and peripheral artenal 
blood collected simultaneously The values for 
venous oxygen content were corrected to the 
hematoent of the corresponding aiterial samples 
to avoid errors attributable to dilution during 
sampling or during the passage of blood through 
the kidney All figures were corrected to ideal 
body surface (1 73 M*) 

Renal extraction of PAH was not altered signifi- 
cantly by the application to the abdomen of a 
pneumatic git die inflated to a pressure of 80 mm 
Hg Renal blood flow fell on every occasion, on 
the average from 1102 cc per min to 550 cl per 
min , returning to 1275 ce per mm following 
l dense of pressure 

Renal oxygen consumption varied between G 92 cc 
pci min and 16 7500 pei nun The oxygen extract ion 
(artciio venous difference) did not change signif- 
icantly during tompression except on one occasion 
when it lose In this inslame, the renal venous 
oxygen content fell markedly , but in the remainder, 
is well as in seven additional subjects in whom 
only renal venous oxy'gcn contents were detei- 
mined, this value iose or remained relatively un- 
changed Omitting this subject, renal oxy'gen 
consumption felt on the average from 14 02 cc per 
mm to 5 93 cc per mm during compression and 
returned to 14 70 cc per mm after release 

The effects of dnsopropyl-fiurophosphate upon 
the submaxillarj gland CuauiesR BRVssriELD, 
i Bic c i.ss (l>\ mutation), and Meiu r M 


Musselvian (by invitation) Physiology Labij , 
Umv of Michigan, Ann Arbor, Michigan The 
effects of dnsoprophylflurophosphate (D F P ) 0 n 
the submaxillary gland of dogs were studied by 
injecting the drug into the isolated arterial supply 
of the gland Two types of response were noted 
In some animals each injection of D F P ( 3 nig 
in one half cc^ saline) induced a quick response 
lasting about one to two minutes and producing 
from one-half to one cc of saliva As the injections 
were continued, the primary stimulation decreased 
but the gland began to secrete continuously Tins 
continuous secretion speeded up with each injec 
tion until a maximum rate was established In 
the second type of response, which was more com 
mon, no effect was noted until after the second or 
thud injection Then a slow continuous secietion 
would begin With each additional injection the 
latent peiiod would shorten and the rate of flow 
would increase until the maximum rate of flow 
was established After the maximum continuous 
rate of flow was developed, further injections of 
D F P would slow the rate and eventually stop it 
completely The effects upon the maximum secre- 
tion rate of CO 3 administration or ammonium 
chloride injection were studied No change or a 
slowing was obtained by these procedures How 
ever, if the gland had not been completely poi- 
soned these proceduies frequently' caused an in- 
crease m the rate of secretion A study of (he 
blood flow often indicated an mveise i elation 
between blood flow and secretion when the gland 
was completely poisoned 

Retention of sex functions after isolation of 
pars anterior by extirpation of the hypophysial 
stalk C G Breckdmudge (introduced bv A D 
Ixellei) Dept of Physiology and Phaimacology, 
Baylor Umv College of Medicine, Houston, Texas 
The distal portion of the pars anterior was isolated 
by r the suigical procedure of removing the hypo- 
physial stalk tissue and the proximal portion of 
the pars anterior m nine dogs The differential 
staining procedures of Mallory azan, Rasmussen's 
copper chrome hematoxylin, and Hansen’s chro- 
malum hematoxylin weie utilized to demonstrafe 
aberrations in the chromophihc cells as well ns 
alterations in their populations 

Sexual functions remained completely intact in 
two dogs as evidenced by their ability to tepro- 
duce \s judged by gross and histological studies, 
the ovaries and genital tracts remained normal 
in four other females of the group In the three 
remaining dogs the ovanes and genital tracts as 
revealed by histological studies were maikedly 
atrophied 

There was no correlation between retention of 
sex functions and the size of the isolated mass 
of the pars anterior tissue which remained follow- 
ing the surgical procedure Two of the dogs, m 
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winch there win obvious sox repression, hul ns 
much mil in one inst nice more, \nl>le pirs nn- 
terior tissue tlun did the ilops which retnined se\ 
functions 

There w is i definite correlition between rcten 
tmn of se\ film 1 1011 s and (lie cvtologv of the pars 
interior renin inf Those mininls in which noniinl 
functions persisted were shown to possess nu- 
merous well granulated seidopiule and Insoplnle 
re!K, while tliose in which repression occurred 
gave CMdence of decreased numbers of cliro 
niophihc ceils is well as i paueitv of pmmtles in 
those which rent lined amble [ tided hi; a grant 
from the John anil Mary R 1 larklc l oundation 1 

Intracellular granules in the hjpothalnmus and 
infundibulum of the dog C C> llnrckt sninn 
(introduced ba \ D Keller) Dept nf Physiologi / 
and Pharmacology Baylor Umi College of 
Medicine, Houston, Texas The ha pothnlamus and 
pars neraoM aaas studied inn series of normal adult 
does to determine the presence and distribution 
of cells containing intracellular granules of the 
tape ordinanla correlated with scerctora function 
Distinctiae granulations were obscraed following 
the application of the Mnllora azan method and m 
some instances granules is aaell as Ntssl substance 
were difTercntialla stained within the same cell 
Although ndjicent sections were stained with 
crcsal aiolet and copper chrome henmtoxv lm 
onla the latter reacaled the presence of intra 
cellular granules 

Doth the anterior and posterior diaisions of the 
supraoptic nucleus (nucleus tangentialis of Rioch) 
contain cells aaluch arc tcntatiacla dia'isible into 
three categories The first cell tape possesses a 
large nucleolus and catoplasni bearing carnu- 
nophilic granules which are large, discrete, and 
spherical The} are also located in some of the cell 
processes which project downward toward the 
floor of the ha jiothal imus The second, more 
numerous, cell tape is characterized ba having a 
catoplasm filled with man} small, spherical, baso 
philic granules The third tape conforms to the 
usual neuronal cell 

Some of the cells in the infundibulum contain 
carnunophilie granules aalnlc others are bisopluhc 
in their staining reaction These cells are more 
numerous m the proximal portion of the stalk, 
while distal!} the} decrease in numbers to disap- 
pear in the junctional region aaath the infundibular 
process 

Some of the cells in the paraaentricular nucleus 
and in one tuberal nucleus contain earminophihc 
granules of a character similar to those observed 
in the supraoptic nucleus ( Udcd by a grant from 
the John and Mary R Marl Ic !' oundation j 

Immediate and permanent dwarfing with subse- 
quent sexual development following near-ordmarj 
hvpophysectomy in three-months-old female 


puppj C G Bm-chi Nntiior (!>} invitation) and 
A D Ixfiifr Dept of Physiology and Pharma- 
cology, Baylor Unw College of Medicine, Houston, 
Texas A female pup, which was whelped by a 
Urge hound and sired by a large shepherd, was 
h} pophv sectonuzed (near ordinar} attempted) 
when three months old The pup immediately 
stopped growing and remained permanent!} 
dwarfed, except that the genital tract grew and 
de\ eloped normalh , ultimately attaining the full 
size and characteristics of an adult large dog 
At operation, the pup weighed SJ kg , and when 
the experiment was terminated 20 months later, it 
weighed 5 kg , whereas a male litter mate attained 
a weight of 1 1 kg The over all length of the dwarf’s 
genital tract mcisurcd 11 inches, while that of a 
litter mate pup at 0} months of age measured 
inches Vceordingh, dwarfing of the genital tract 
did not occur 

The dwarf exhibited three normalh spaced 
estrus periods subsequent to sexual maturit}, but 
she was not mated Microscopic examination of 
the ovaries revealed numerous primordial ova, 
follicles in various stages of development, and 
three ruptured follicles with earl} corpus luteum 
formation 

Histologic illv , the major portion of the pars 
tubembs and onl} a verv small remnant of pars 
anterior tissue remained viable The pars anterior 
remnant was csscntiull} devoid of acidoplnlcs, but 
the basoplidcs were well represented Basoplnles 
meeting the c}tological criteria for those found in 
the pars anterior were also present in the tissue 
which is ordmnril} considered as the “compact 
portion” of the pars tuberahs [ Udcd by a grant 
from the John and Mary R MarUc Foundation ) 

Relation of optimum frequency for A C excita- 
tion to impulse frequency in chenucnll} excited 
axons Trank Brink Johnson Foundation, Untv 
of Pcnnsyliama \nalysis of the temporal distribu- 
tion of impulses in calcium deficient nerve fibers 
showB the fundamental frequenc} of the excitatory 
process to be a characteristic of each fiber (Annals 
of New A ork Academy of Sciences 47 375, 1946) 
The relation of this frequency to the optimum 
frequency for excitation bv alternating cunent 
has been investigated 

Single A fibers in excised frog sciatic nerves were 
mounted on electrodes and the amplified action 
potentials observed or recorded The fiber was 
stimulated through electrodes (chlonded silver 
or calomel) connected to the nerve trunk Thresh- 
old intensitv of applied potential at each fre- 
quency was determined b} slowly increasing the 
amplitude from zero Subsequentlv , diffusable 
calcium chloride was progressivelv removed from 
the nerve The threshold measurements were 
repeated at intervals Finally, the repetitive ac- 
tivitv characteristic of calcium deficiency occurred 
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The frequency of the excitatory process was esti- 
mated from records of this activity In similar 
measurements on five giant axons of Squid (lohgo 
pealu) both the recording and stimulating elec- 
trodes were connected to the isolated axon 

In frog fibers the optimum frequency for A-C 
excitation is low er than the fundamental f requeue j 
of repetitive response caused by calcium deficiency 
The lowering of thresholds contingent upon cal- 
cium removal does not change this relation Ulti- 
mately the low frequencj thresholds are affected 
more than those above the optimum and the A-C 
excitation curve becomes asymetncal However, 
in the giant axon of Squid a definite optimum fre- 
quency for electrical excitation is developed in 
calcium-deficient nerves which coincides with the 
frequency of chemically initiated impulses 

Comparative effects of positive and negative 
accelerations S W Britton and V A Pertzoff 
(by invitation) Umv of Virginia Expenments 
have been carried out to determine the effects on 
carotid and femoral arterial pressures, taken si- 
multaneously, of positive and negative aceeleratory 
forces on dogs and monkeys Blood flow was also 
investigated Well over 700 experimental runs 
were made 

Arterial pressure changes occur more quickly 
in that part of the animal towards the periphery 
of the centrifuge, whether positive or negative g 
forces be considered That is, in the case of posi- 
tive g the pressure change appears earlier in the 
femoral artery, while in negative g tests it occurs 
earlier m the carotid vessel 

A reciprocal relationship between heart rate and 
arterial pressure is apparent only in the case of 
reduced supply (flow, pressure) to the head The 
involved reflexes were studied 

A distinct physiological advantage is possessed 
by the monkey over the dog (or cat) subjected to 
accelerator}' forces This advantage is shown in 
both carotid and femoral pressure values, and 
approximates 1 g in the different tests used \ 
higher degree of vascular accommodation to gravity 
appears to have been, developed in the case of the 
anthropoid type 

Investigations indicate that the oveiall effects 
produced on the organism b} accelerator}' forces 
shoutd be considered on the basis of the product 
t X g [Work carried out under a contract between 
V S Now/, Office of Xaval Research, and the 
Umv of Vvgtnta J 

Regulation of energv exchange in rats J R 

Brobick Laby of Physiology, I ale Unit’ School 
of Medicine , V cw Haven, Conn It is now possible 
to outline the nature of regulation of ph}sioIogical 
energ} exthange in rats from data obtained in 
expenments designed to control, to measure, and 
arbitranh to change all four of the variable factors 
involved namel} , energv storage (bod\ weight), 


work output (spontaneous locomotor activity), 
heat loss and energy intake as food 

Other factors remaining constant, bod} weight 
increases with increased food intake, decreases 
with increased activity, and decreases with in- 
creased heat loss Activity increases w ith decreased 
food intake, and increases w ith increased heat loss 
resulting from, exposure to cold Heat loss tem 
porarily increases w ith increased activity and m 
creases with increased food intake Food intake 
increases with increased heat loss during cold 
exposure, while during exposure to heat, food m 
take may be depressed far enough below' energ} 
expenditure to bring about a large energy deficit 
Food intake also appears to be temporarily de- 
pressed with increased activity 

Some of these results appear to be paradoxical if 
the mechanisms of regulation are assumed to be 
capable of maintaining an exact balance between 
energy intake and output under all conditions 
No paradox appeals, however, if activity and food 
are considered to be first of all potential sources of 
heat for the animal, and if the basis of regulation 
of physiological energ} exchange is assumed to be 
the effect w Inch each of the four variable factors 
has upon bod} temperature regulation [Aided by 
grants from The Fluid Research Fund and The 
George H Kniqhl Memorial Fund, Yale Umv 
School of Medicine ] 

Some phjsical factors m receptive relaxation 1 
Daniel \ Brobx (by invitation) and J P 
Quiglev Division of Physiology and Pharmacol 
ogy, Umv of Tennessee, Memphis, Tennessee The 
ability of hollow viscera to receive quantities of 
material without % significant rise m mtra -lumen 
pressure (“receptive relaxation’ 1 ) was investi- 
gated b} (a) consideiation of the physical factors 
involved and (b) an analysis of pressure/filling 
curves from spherical rubber balloons (artificial 
elastic viscera) 

These curves showed 4 successive phases (1) 
a precipitous rise beginning with the initial stretch- 
ing, (2) a rapid fall, (3) a slower fall, and (4) a 
gradual rise Except in the range of distentions 
where rubber failed to follow Hooke's law, the 
actual values approximated those predicted 

Predicted values are based on the following 

expression P — k - — (P = intralumen pres- 
sure, k = constant, r — radius, r 0 = radius at 
onset of wall stretching, n = integer) We have 
arrived at values n = 2 and k = 4E d 0 , where E — 
Young’s modulus and d Q = the unstretched 
thickness 

“Receptive relaxation” is not entirely dependent 
on neuromuscular mechanisms, for this pbenome 


‘Thi9 me cstieation was supported by U 8 P H Research 
Grant *101 
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non is exhibited by portions of tin pi assure /filling 
cuno of the artificial viscus derived eitlier the- 
orcticdh or expenmcntnllv lor example, eight- 
fold volume distention of ft spherical viscus, final 
intmlumcn procure equalling the original, neces 
sitatos douhhng llie will tension and increasing 
t he wall “tone'' four fold 

Vdditioiul developments of this diameter per- 
mit calculation of the wall tension and “tone” 
of n spherical viscus, if the intmlumcn pressure 
and sire are know n and nu\ lie extended to include 
similar calculitions in cvluulneil, clipsmdil and 
certain irrcgulir hollow -viscera 

The inhibition of inorganic phosphate libera- 
tion in the presence of lievokinnse activity 
Tt II ltnoii K mis (In unit vtion) and 1 \itrmn 
WlRSKV 1 for/ /list /or Medical Itcscnrch oj the 
Tonsil Hospital, Cincinnali,Ohio Aqueous extracts 
of rat muscle show an mere no in their inorganic 
phosphate content during anerobic inculution 
This increase is abolished In the addition of both 
glucose and Ml 1 but not In either alone 

Since tlu.se extr vets displax fic\okiru<-e activitv 
(l c , transfer of labile phosphorous from ATP 
to glucose to form glucose G phosphate) there 
appears to lie a rehtioiiship between hcxohinasc 
actmtv and the dune mentioned increase in 
inorganic phosphate Under all conditions invest! 
gated, the presence of hexoknu«c activitv was 
associated with the ibscnce of this increase and, 
conversclv , the absence of hexokinnse activ ltj was 
associated with in mcrcise in inorgunc jihosphatc 
Even with the addition of VIP and glucose, this 
increase in P 0 was observed m the presence of 
various hexokiruse inhibitors The aliov e described 
phenomena were observed m fluoride poisoned 
sv stems 

■Whereas the mecluinism involved and the sig- 
nificance of this observation have not been further 
investigated, it would nppear possible that hexo 
kinase actmtv presents a means bv which the non 
gljeolvtic conversion of high energy phosphorous 
compounds to low cnergv phosphorous compounds 
may be inhibited 

Relation of areas of cortical ablation to the 
leg responding to a conditioned stimulus Reg 
B Brojijlev (introduced bv Philip Bird) Dept 
oj Physiology, Johns Hop! ins Unn < , School of 
Medicine, Baltimore 5, Md Unilaterally dccorti 
cate cats, trained in a shock avoidance conditioned 
response situation with the unconditioned stimulus 
applied to the leg contralateral to the ablation, 
tend to give conditioned responses of the un 
shocked leg When trained with the shock applied 
contralateral to the intact hemisphere, the re 
spouses are of the shocked leg as is the case vv ith 
normal cats trained by the same technique 

Preparations with one frontal pole ablated 
behave as do the hemidecorticates , those with one 


occipital polo ablated, however, give normal re- 
sponses Some animals with somatic sensory area 
1 or II removed on one side responded like normal 
annuals Others with these ablations gave a number 
of conditioned responses of the unshocked leg, 
but not to the extent shown by hcmidecorticate or 
frontal polo preparations and, in the course of 
training, they finally responded with the shocked 
leg only 

A conditioned response of either of the pair of 
legs being studied (fore or hindlegs) resulted m 
nvoidance of the shock The conditioned stimulus 
was auditory’ The effect of removal of auditory 
areas is being studied 

Conditioned responses in a decorticate dog 
IU.r B Buomilev (introduced by Philip Bard) 
Depl of Physiology, lohns Hopkins Unit ) , School 
of Medicine, Baltimore 5, Md The literature con- 
tains several reports of the development of a con- 
ditioned response in a decorticate animal, but 
doubt exists ns to the specificity of the response 
This report is based on one decorticate dog which 
survived 33 months and was studied in a shock 
avoidance conditioned response situation The 
preparation learned to give discrete conditioned 
rcs|xmscs (lifts of a hindpaw ) to an auditory 
stimulus Following 100 trials of overlearning and 
•13 days without training, the dog was retrained 
m 200 trials to a criterion which previously had 
required 700 trials Later the conditioned response 
to the ouditorv stimulus was experimentally ex- 
tinguished, and concurrcntlv one to a visual 
stimulus established, the animal made this dis- 
crimination in 1G5 trials 

The animal was very easily disturbed and ex- 
hibited maximum sham rage If he became dis- 
turbed in the conditioning apparatus, training was 
terminated for the day Vs a rule vv lien a shock, of 
sufficient intensity to produeea flexion, was applied 
to one leg, sham rage did not appear If, however, 
both hindlegs or a foreleg and a hindleg were 
shocked it invariably appeared 

Histological examination indicates that practi- 
cally all neocortex had been removed bilaterally, 
only minute fragments of the cortex of g proreus, 
of the insula and of the limbic fields being detec 
table On both sides the putamen is severely 
damaged, n caudatus and amygdala are almost 
intact 

The time course of recovery oxygen consump- 
tion m nerve D W Bronk, F Brink, C M 
Con m- lev (by invitation), F D Carlson (by 
invitation), and P W Davies (by invitation) 
Johnson Foundation, Umv of Pennsyhania 
By means of the oxygen electrode, which we have 
previously described, we have determined the rate 
of oxygen consumption of nerve during a period of 
stimulation and at brief intervals during the 
course of recovery It is thus possible to relate 
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the time course of oxygen, consumption to the rate 
of recovery heat production previously measured 
by Hill and his associates 
An oxygen electrode is mounted in a chamber 
contaimng frog or crab nerve and into this chamber 
Ringer’s fluid contaimng oxygen at a known ten- 
sion flow s at a constant rate When an appropriate 
difference of potential is maintained across the 
electrode immersed in the out-flowing fluid, the 
electrode current is a dnect measure of the rate 
of oxygen consumption of the nerve 
Experiments which have been made thus far 
indicate that m crab nerve the oxygen consump- 
tion follow mg activity does not last as long as the 
reported recovery heat production, although in 
frog nerve an extra oxygen consumption has been 
observed for as long as 30 minutes following pro- 
longed stimulation In both frog and crab nerve 
there is a lack of parallelism between the time 
course of oxygen consumption and heat production 
In order to determine the significance of these 
relationships the effects of frequency and duration 
of stimulation and of temperature have been in- 
vestigated Also, the effects of veratnne, yohimbine 
and azide on the time course of oxygen consump- 
tion w ill be discussed in 1 elation to after potentials 
and the metabolic processes 

The relative effectiveness of fructose and glu- 
cose m the alleviation of insulin shock John R 
Brown (by invitation), Andrew" A Ormsby (by 
invitation), Byron M Hendrix, and D Bailey 
Cali in Laby of Biological Chemistry, Umv of 
Texas, Medical Branch, Galveston Female dogs 
were used in the experiments being reported 
Preliminary experiments were carried through to 
determine insulin dosage necessary to produce a 
hypoglycemic shock-like condition Following this, 
the relative effectiveness of glucose and fructose 
given mtracardially in the alleviation of the hypo- 
glycemic condition was followed 

Determinations of total blood and urinary sugar 
and fructose were carried through in most experi- 
ments, and careful attention was given to physical 
symptoms involving muscular weakness as an 
additive determinant of relief from shock Gen- 
erally speaking, the best criterion of shock was 
found to be a completely atonic state, which 
occurred w hen the blood sugar levels fell to approxi- 
mately 20 to 25 mgm per cent These experiments 
showed that fructose, given in the same amount 
per unit of body weight, was not as effective as 
glucose either in immediate oi prolonged relief of 
the liy pogly cemic shock condition Although some 
indication of immediate relief was observed, never- 
theless dogs to which fructose liad been adminis- 
tered relapsed more quickly than was the case for 
dogs in w Inch glucose had been used 
CeneralJy speaking, where equal doses of glu- 
cose or fructose were given, the loss of sugar m the 


urine wrs found to be approximately the same 
within fairly narrow limits 

The data reported indicate that mtracardial 
fructose is not as rapidly available to the animal 
organism m insulin shock as is the case for glucose, 
and that fructose will not sustain the animal 
following the initial slight recovery phase [(Sup- 
ported by a grant from the Sugar Research Foun- 
dation ] 

The effects of pilocarpine hydrochloride on 
hepatic bile secretion Robert V Brow'n Dept 
of Pharmacology, Umv of Tenn Med School, 
Memphis, Tenn and Umv of North Dakota 
An attempt to determine the effects of pilocarpine 
HC1 on hepatic bile flow" was made by clamping 
the cystic duct, cannulating the common bile duct 
and recording the rate of secretion Using sodium 
pentobarbital, 32 mg per kg , supplemented by 
ether as necessary, results were equivocal Altho 
the rate of secretion was markedly changed, over a 
period of ninety minutes no constantly reproduc- 
ible results were obtained in twelve dogs 

Using sodium barbital, 250-300 mg per kg , as 
the anesthetic, present incomplete data indicate 
some stimulation of secretion by pilocarpine There 
is increased bile flow for a few seconds after the 
drug injection, possibly" from contraction of the 
duct system, following this is a period lasting 
about fifteen minutes during which there is little 
or no secretion The rate of secretion is then mark- 
edly increased for many (15-30) minutes In some 
animals, the total secretion for the experimental 
period of ninety minutes is equal to or less than 
that of the control period of secretion, in other 
animals the total secretion over the ninety minutes 
is significantly" greater than that of the controls 
Further experiments are m progress to attempt to 
determine the factors responsible for the variabil- 
ity of the results [Partially supported by the Com- 
mittee on Therapeutic Research of the Amcncan 
Medical Association J 

Changes in visual functions and performance 
after 2 hours of intensive inspection work at 2 
footcandles Josef Brozek (by f invitation), 
Ernst Simonson, and Ancel Keys Laby of 
Physiological Hygiene, Umv of Minnesota, Mtnnc 
apolis The work task reproduced the essential 
features of an industrial conveyor inspection- 
operation It involved recognition of irregularly 
spaced letters (visual angle about I minute) pass 
mg through a narrow slit m front of the subject 
Performance was evaluated on the basis of 6 
minute work samples of 200 letters The score was 
expressed as the number of letters correctly copied 

Six normal young men served as subjects The 
mean performance score decreased from 102 0 at 
the start to 137 2 and to 136 0 after one and two 
hours of strenuous visual work These changes 
were statistically significant (with 1 and 5 degrees 
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of freedom the / value for the significance of (lie 
nimi decrements was S23* nul (8 20**, resjiec- 
tivclv ) 

\isual functions were studied before nnd after 
work The results will he given ns means (M) Ik 
fore the start of the work, difference (d) imhc itinp 
deterioration (— ) or improvement (-), md the 
} test of the me in change Decrease m fusion 
frequenev ipjiroaohed sigtufu nice (M l"i 7 (lashes 
jier second, d —0*1 1 0 i2) Chingos in blinking 
rate and m recopnition tmw of the loration of dots 
(threshold sire) were not stitisticdK significant 

\oluntar\ e\c movements were stududwith the 
ophthalmopnph T lie ovinll speed was lowered 
(\l -120 movement tivition cvelcs per second, d 
— 0S2 1 S8<1*) dm primmlv to the hngt honing 
of the fixation phase ot the cvcle (M 0 I'll see d 
—0038,1 23 87") Tin movement plnse did not 
change «ipmficantlv (M 0 072 si i , d — ottOti l 
4 15) Precision m fixating the targets deteriorated 
Of 2 32 units, d —1 13,1 1151*) [7 7us nor/ mis 
supported bi a omul from the 1 ml 1 Ran ( or 
poralum Toledo Ohio ) 

The concentration of protein in normnl urine 
measured bv its surface nctivitv \i vs ( Hi n 
tos and It Gi stos (In unit Hunt) 1 lediral 
School f ii ir of ll fslrrn Ontario \ on small con 
ccntrations of proteins can he me tbiired In the irea 
of a monofdm formed when the fluid cont lining 
them is dropjicd «lowlv on a suit dde buffer 
(method of Gorter md Grendcl) The method Ins 
been developed for a rapid estimation of protein m 
verv small samples of urine Non protein, hut stir 
face active substances are present in normal urine 
but their aetivitv is relatnelv constant md in- 
significant in the total activity, w her’ timre ts 
albuminuria of clinical sigmficmcc The ‘ rcsitl 
ual” or non protein aetivitv is eliminated if the 
total aetivitv is measured before md iftcr prccip 
itation bv a specific protein prenpitant (Tsu 
chiva’s lleagcnt) 

In samples from 100 normal male subjects the 
mean concentration of protein was found to tie 
3 7 nigs %, with t mode of less than 2 mgs 
Loss than 55c had concentrations greater limn 12 
mgs % protein \ prediction curve has been con 
structed bv which the jirobabilitv that a given 
sample of urine is “normal” cm lie determined 

Since the normal range runs out at 12 mgs % 
while the usual clinical tests gave indie itions 
described as “insignificant” if the conccntrition 
is less than 50 mgs 5o> the usual tests have inade- 
quate sensitivity In i grouj) of 40 jnticnts with 
labile hvportcnsion, 40% of these showing pro - 
teinuria by clinical tests lmd concentrations of 
protcinsigmficanllv greater than the normal range 

Further observations on epithelial movements 
in wound healing Wn iiflm Bvschkf (introduced 
by Schg Ilccht) 117 twer Ophlhalmological Inst , 


Johns Ilophtns Untv , Baltimore, Md It has pre- 
viously been reported that the healing of small 
(30 micro diameter) pm prick injuries of rats’ 
corneal epithelium starts by a radial orientation 
of the surrounding cpithcln after a lag period of 
one hour, and precedes by a movement of the 
epithelium into the defect which— at body tem- 
perature — is covered with a complete coll layer 
within 3 hours, these epithelial movements are — 
in pirt reversibly — inhibited by various agents, 
notiblv the local anesthetics, low temperature 
(Qio = 5), anoxia, and sever il metabolic poisons 
wlmli arc known as inhibitors of oxidative path- 
wvvs (k rtcdcnwidd and Buschke, J1 Cell <L 
( ompir Physiol 23, 05, 1011, Arch Oplitli 32, 
110 , 10 ! 1 ) 

Uccent experiments hue shown that quinoncs 
md mphthii quinoncs are among the strongest 
inhibitors of these movements, with threshold 
tonet ntrvtvons of M/5000 to M/1000 Iodoacetnte 
ibo inhibits in stnulir eonccntritions Various 
tut nun iK and tnvalent arsemcals also inhibit in 
concentrations of M/1000 lo M/500 These experi- 
ments suggest that sulfhydryl groups play an 
esstnttil role in these woumilienhng movements 
Both quinoncs md met illie eomjwunds ns well 
is lodoieetatc in similar or slightly higher concen- 
trations cause a loosening of the epithelium from 
the sirema after incubation, in contrast to the 
i ffi 1 1 of these agents, the inhibition of cell move- 
ments caused by lowering of the temperature and 
bv anoxia is not ncromp lined by loosening of the 
epithelium 

The ruhal irrmgement of the tells surrounding 
small pm pricks uid also at the ends of linear 
lesions is not seen along the extension of linear 
lesions or dong the circumference of larger lesions 
in carlv stages of healing, in the beginning healing 
of these lesions, the immediately adjoining cells 
become tangcntiallv oriented, and only the more 
distant cpithclia orient radially towards the lesion 
It is suggested that in some jihases of the healing 
process the syncytial niturc of the corneal epi 
thchum is of import mcc and that forces play a 
role v\ Inch act on it, as on a surface coat (Supported 
in part by a grout from the John and Mary R MaiUc 
1 oitndalton 1 

The clcctroarchitectomc map of the antidromic 
potential Btnnv Cwipblm Untv of Minnesota 
Medical School The polentul record from the 
spinal cord taken with single fine probe electrodes 
x tries, during the antidromic firing with the posi- 
tion of the recording tip relative lo the structures 
w ithm the cord From the dorsal surface as well as 
from the dorsal columns and the entire contra- 
lateral side, the time of the arrival of the volley 
in the motor nucleus is marked by negativity, the 
amplitude varying with the distance from the 
motor neurons Strongly triphasic records arc 
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obtained m the ventral white column in the path 
of the emergent axons From the motor nucleus 
itself, a long lasting positivity, w ith no trace of the 
negative deflection is seen 
Using the cartographic technique previously 
described by the author for mapping the isopoten- 
tial contours within the spinal cord, maps illus- 
trating the location and the time distribution of 
the potential fields from the first deviation to 3 0 
msec after arrival of an antidromic volley have 
been prepared The position of the nucleus fired 
(tibial) was determined by degeneration and each 
electrode placement checked histologically The 
locus of the cells is characterized by an immediate 
and long-lasting positivity No field of negativity 
is encountered in the region of the cell bodies 
Medially, however, in the intermediate gray mat- 
ter, a shorter lived negative field develops This is 
continuous to the dorsum of the cord and accounts 
for negative deflection of the surface potential 
Erroneous interpretations which have entered 
the literature because of neglect of histological 
control are explainable on the basis of the steepness 
of the potential gradients 
Stratification of bile m the gall-bladder and 
its relation to cholelithiasis B A Campbell (by 
invitation), Alan C Burton, P Fitzjames (by 
invitation), and A Berstein (by invitation) 
Medical School, Umv of Western Ontario Radio- 
logical evidence (Bernstein) suggests that the bile 
in the gall bladder of patients with cholecystitis 
and normal subjects is not uniform but layered m 
distinct strata of different composition Inde- 
pendent evidence of stratification has been ob- 
tained in freshly excised gall-bladders of cattle, 
by measuring specific gravity, colour index, con- 
centration of bile salts and cholesterol, and pH m 
samples withdrawn at different levels 
Marked differences in specific gravity and other 
variables exist from top to bottom in many cases, 
and persist many days in spite of diffusion or 
manipulation of the gall-bladders Often changes 
are abrupt and suggest sharp “interfaces” be- 
tween different biles 

Samples taken at different levels have also been 
obtained in patients during and after operation 
(cholecystectomy), which show stratification, and 
stones w Inch float at the interface betw een layers 
It is concluded that stratification of bile occurs 
physiologically m the gall-bladder 
Precipitation of cholesterol occurs at the inter- 
face when bile is layered with distilled water, and 
can be explained on the basis of a slow er diffusion 
of cholesterol than of bile salts between layers 
It is suggested that persistence of stratification, 
due to incomplete or absent contractions of the 
gall bladder, may be an important factor in the 
formation of cholesterol stones 
A method suitable for application of moist 


heat therapy and applicable for controlling moist 
chambers L D Carlson and H L Burns (by 
invitation) Dept of Physiologij and Biophysics, 
Umv of Washington, School of Medicine, Seattle, 
Washington Black, neoprene rubber sponge holds 
a large quantity of water, is heat resistant, and ab 
sorbs infra-red light Sealing the sponge rubber on 
five sides allows water vapor to escape in one direc 
tion Preliminary experiments have demonstrated 
that an infra-red lamp, acting on a f" sponge rub 
ber pad, provides temperatures of 38° C in live 
minutes and 65° C m 15 to 20 minutes Moisture 
loss under the most severe conditions was approxi 
mately 10% in one hour The limiting factor m 
these experiments was the type of mfra-red lamp 
available The use of GE 250T10/1 or T10 lamps 
materially" improves the performance and design 
A Fenwal Midget Thermoswitch or Fenwal Cart 
ridge Thermoswitch, A7000, can be used to control 
temperature Use of this method may eliminate 
tedious tou'el wringing techniques, provide a 
means of having moist heat at a constant, known 
temperature, and provide a method of quantitative 
study of the variable factors m moist heat therapy 
The design also has value for laboratory , controlled 
temperature and humidity studies involving small 
chambers 

Oxygen requirements m commercial aviation 
as determined by physiologic, medical and en- 
gineering bases L D Carlson, W R Lovelace, 
II, (by invitation) and H L Burns (by mvita 
tion) Dept of Physiology and Biophysics, Umv 
of Washington, School of Medicine, Seattle, TFcsfe- 
mgton Lovelace Clime, Albuquerque, New Mexico 
Consulting Engineer, Portland, Oicgon Sufficient 
data are available to establish the physiologic 
requirements for oxygen in commercial aviation, 
though information concerning pulmonary ven- 
tilations of passengers m flight seems lacking New 
commercial aviation developments necessitate the 
determination of the requirements for altitudes as 
high as 40,000 feet “In flight” data, collected in 
the AAF by the authors and Dr V J Wulff, pro- 
vide a partial know ledge of these requirements 
Pulmonary ventilations which must be satisfied 
are set at 14 1/m up to 30,000 feet, at 18 1/ni at 35,000 
feet, and at 30 1/m B T P S at 40,000 feet A 
lesser increase above 30,000 feet has been noted in 
chamber experiments by F G Hall, el al In pres 
surized cabins oxy r gen use w ill be mainly in emer- 
gency, so that the flow" requirements are set high 
to provide for a statistically determined majority 
(90%) of passengers A nomogram has been pre- 
pared w hich states the requirements as related to 
continuous-flow regulator setting Increasing the 
flow of oxygen above normal would protect passen- 
gers suffering irom pulmonary" fibrosis, empliy sema, 
anemia, cardiac diseases, etc Present data indicate 
that the administration of as little as 50% oxygen 
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is «f value m oi rl im eliine il i imx \ nonioguim, 
prepared from M enihril elet e, inelu iHs the flow 
wuitihtmn rol etionshepx m pnn tiling 5ll r ( to HK)' „ 
0 Mf.cn it G L ind 10, (XX) f« < f ’11 k results are 
emliodudin i <!( sipmf i practic el unit muons (low 
s\ stem 

Studios concerning (lie role of metnbohsm in 
stende 1 MI maintenance under the influence of 
DNP li D Cummin, \ \\ M utn\ Is k 
kuuu (In niMtitionl lit ;i( of Plniswloqii oiiif 
/> toji/i i s i<-«t School of Methane, ( nti of II ashing 
Ion, ScattU , 11 ashimiton l he mt< rprcl it ion of tin 
relit ion of steuh polcntula to nu t diolism in 
hum, tissuis is difluult dm to the lioh of <or 
re s[xmdenee e>f < (T< e (s eif certain Mthst inns on the 
two phoneme ni unless i speeifie jeoliritv in the 
met iholie link is i«vuimtl, or l spuiiu pest eon is 
n sjxmsilile for the jmtentul \eieiitionei it tent ton 
must he peon to those sulist moos wine It proeulc, 
or infliiene e, e pluse lmtiiulare ixitentnl I’rcv mus 
work lus elemenistriteel tnst moos whire respire 
tori stimulents (11.0 ) mil elepre. stents (tnrlniu 
retes) exert an an elopous eiToet on the respiration 
end the 1 Ml of frog skin but ener a different 
concent ret ion range Hus t\pe> eif edeet lus now 
been elemonst rated for dim trephined as well 
Optmiune ooneent ret unis for enlninumnt of the. 
EMI are at ippniMiinteh 5 X 10”* M 1)M* at 
pH 0 i mil G X 10" MUM’ it pH 7 3 , v ic Hotcno 
l nnt lice , 64 So) 'Hie respiration of fmg skin 
shows e nuMinune stnnuletum at pll 7 0 with N 
X 10-‘ M DM' Tins effect of DM' on the I MI 
Hid the respirition of frog skill earns uiierscli 
with t he degree of dissociation of the DM’ mole 
cule The eht e in their present form elo not justifv 
the conclusion tint the e in nice in cfTeet is due to 
two sepante respiritore s\ stems, or to a polar 
effect on ane se steins, but it is significant that 
respiritore inhibitors mil stnnul mts applied to 
tissues alter the 11 Q , inelie. iting i jiossiblo sub 
stratc change, and tint i nst elites liaee been re 
ported where certain inhibitors lute been found 
to block certain tell functions without disturbing 
the rate of met ebolism 

The tovicitj of dchinal sodium for both joung 
and old rats Emmitt B Cuhuuiui Bwchcmis 
try Dcpl , Medical Collctjc of Unhama, Binning 
ham The toxicitv of dchinal sodium lias been 
tested for both joung ind old rats The drug was 
dissohed m water and a fresh solution was in- 
jected intrepentonealh into normal rats lliere 
were 3G9 joung rats (1-9 months) end 243 old rats 
(9-24 months) in the senes The injections were 
made during see end different months in order to 
see if there was anj seasonal a enation in the toxic- 
itj of this drug in this section of the country Kelts 
seem to he defimteh more susceptible to delvmal 
sodium during the warm months than during the 
fall and winter months The median lethal dose, 


EDm eluring Hie summer months is about 115 
to 110 mg /kg for joung rats and about 75 to 95" 
mg /kg feir old rata 

The influence of vnnous phjsical therapeutic 
mensnres on the course of grant j shock M 
Ixvrni him Caui (In invitation), Thank L 
Aim nit (bj unit it ion) and P \ IIhihiuandt 
Dept of Pathology and the Baruch Center of Physi- 
cal Methane, Medical College of Virginia The 
objert of this sliulj was to observe and compare the 
effect of commonlj used phjsical therapeutic meas 
ures on the periphenl circuhtion The 56 expen- 
nu nts e ompristng this senes arc based upon funda 
mental observations made bv one of us (h A II ) 
it the Uniiersiti of Wisconsin, establishing the 
conditions under wlileh orlhost etic cireulatorj 
tnxufhcionci mnj he used ns a criterion for evaluat 
tag the eflie ice of elinical devices believed from a 
prion knowlceigo to augment venous return 

1 lie subjects of the investigation were 7 healthy 
edtilts After prolonged preliminarj stabilization, 
tin biibjeet wnsmoecd passnelj to t lie angle known 
to he critical when mnint lined for a long enough 
lime in a w erne and quiet room bj a relaxed and 
immobile ineheidiml Blood pressures were detcr- 
iiiineel at CO second intervals without interruption 
inel the lieirt rate was followed bv continuous 
preiorellul auscultation 

1 he effects of massage, muscle setting, electrical 
stimulation and the suction pressure boot were 
obsereeel ns well is appropriate controls designed 
to differentiate between tiiese and aberrant con- 
comitants like psjelnc reaction to the procedure, 
and mmoidable compile etions associated with the 
technique of administering the phjsical lgent 
The independent \ lriable was introduced either 
before the subject was moved from honzontahtj to 
the critical angle, at the height of the compensatorj r 
reactions, or mtcrmittentlj during their course 

Ml the phvsical agents observed bad a significant 
inodifung influence on the development of gravity 
shock of common plnsiological origin, rapidlj effec- 
tive in a recuperative waj and varjing primarily 
in c isc of administration 

Effect of caloric restriction on the development 
and function of adrenal cortical tumors in mice 
Caumln B Gvsvs (bj mvitation),JosEPuT King, 
and M B \ isscni a Dept of Physiology, Medical 
School, l mi' of Minnesota It is known that 
the ovaricctomized C 5 H mouse develops adrenal 
cortical tumors The vaginal smear and the histol- 
ogy of the vagina and uterus show that the anunal 
has been subjected to estrogenic stimulation 

It is also known that the underfed, intact rodent 
develops an anestrus w Inch lias been interpreted as 
due to pituitnrj' inhibition since the animals re- 
spond to gonadotropin 

It was thought that caloric restriction might 
prevent the development of the adrenal tumors 
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which are presumably the source of endogenous 
estrogen 

Ovariectomized CJI mice w ere restricted to 66% 
and to 50% of the caloric intake of litter mate 
controls The absolute amount of protein, vitamins, 
and minerals was not restricted 
The only effect of restriction on the development 
of the tumors was a slight delay After 100 days on 
the diets the tumors m the restricted and full-fed 
mice were essentially identical 
How ever, the restricted mouse show s no evidence 
of estrogenic stimulation 
It is apparent that although the tumors are 
histologically identical their effect is not the same 
m the restricted and full-fed mouse 
Cellular distribution of glycoprotein in the 
anterior lobe of the pituitary gland Hubert R 
Catchpole Dept of Pathology , Umv of Illinois 
College of Medicine Using the Hotchkiss tech- 
nique of visualizing polysaccharide or polysac- 
charide complexes, a carbohydrate material was 
demonstrable under certain conditions m cells of 
the anterior pituitary gland In view 7 of the ap- 
parent glycoprotein nature of pituitary gonado- 
trophic hormones (cf Chow 7 , Advances in Protein 
Chemistry, I, 1944), glands in various stages of 
physiological activity were studied Material w 7 as 
obtained from adult female rats during the oestrus 
cycle, pregnancy, and following castration, from 
normal and castrated adult male rats, and from 
female rabbits before and after mating 
Preliminary studies showed a glycoprotein ma- 
terial to be associated w ith granules of castration 
cells This was soluble in 2 per cent sodium chloride 
m the cold, 5 per cent aqueous pyridine, 33 per 
cent ammonium sulfate, 60 per cent alcohol, and 
acetate buffer at pH 4 0 , insoluble m saturated 
ammonium sulfate, 80 per cent alcohol, 80 per cent 
acetone, and acetate buffer at pH 4 5 

"Secondary photosensitization” of hydra fusca 
after exposure to methylcholanthrene H W 
Chalklev and Geo E Daniel (by invitation) 
National Cancer Inst , Bethesda, Maryland Hydra 
fusca after exposure to dilute aqueous suspensions 
of methylcholanthrene is sensitive to radiation m 
the near ultraviolet This sensitization is lessened 
by washing for four hours after exposure Hmvever, 
if the washing is continued for twenty -two hours 
the sensitivity rises above that found after four 
hours washing Tentatively this use has been 
designated “Secondary photosensitization ” An 
explanation is being sought It is suggested that 
phenomena of this ty pe may be associated with long 
retention of sensitivity m other forms 
Asjnchromsm of ejection of the ventricles as 
measured with the electrokymogram W Edward 
Ciiymberlvin (by invitation), Bert R Boone (by 
imitation), George F Ellinger (by imitation), 
George C IIexml (by invitation) and Morton J 


Oppenheimer Depls of Pathology, Medical 
Physics and Physiology, Temple Umv School 
of Medicine, and Heart Demonstration Section, 
U S Public Health Service, Philadelphia, Pcnna 
The development of the electiokymograph (Amer 
J Roentgenol 54 217, 1945) provides a new method 
for studying the contraction of the ventricles and 
pulsation of the great vessels m man When the 
aperture of the electrokymographic pickup is 
aligned with the fluoroscopic silhouette of the 
pulmonary artery near its origin, the resulting 
tracings may be compared with those obtained from 
corresponding points on the ascending aorta 

Normal young adults were studied m this way 
In a majority of these the ejection of blood from 
the ventricles was asynchronous, with either right 
or left ventricle leading by varying times up to 
0 03 second In a few cases ejection w 7 as syn- 
chronous 

The electrokymograms foi these studies were 
made in two ways (1) With a single pickup device 
and simultaneous recording of the carotid pulse, 
the pulmonary artery and aorta w ere studied con- 
secutively instead of simultaneously, using the 
carotid pulse tracing as a reference curve on the 
time axis (2) With two separate pickups and two 
galvanometers, simultaneous records from both 
great vessels permitted direct comparison 

For both methods the possible errors are dis- 
cussed Applications to the study of right and left 
bundle branch block are presented 

A method and observations on capillar) fragility 
in rabbits Robert Chambers and Alfred L 
Copley Laby of Cellular Physiology, Dept of Biol- 
ogy, New York Umv , New Yoih The method for 
measuring capillary fragility is based on the effect 
of hemorrhagic agents locall) applied to minute 
vessels under microscopic observation The degree 
of resistance of these vessels to the formation of 
petechiae is used as an index of capillary strength 

The vessels of the nictitating membrane of the 
rabbit’s eye were chosen for the observations The 
technique involved ascertaining the minimum 
effective concentration of a given hemorrhagic 
agent locally applied The control test was first 
made on one eye, and subsequently on the other 
eye after the systemic injection of a substance to 
be investigated 

One-twentieth of a cc of a given agent was in- 
jected intradermally with a 27 gauge needle The 
membrane was then kept under microscopic ob- 
servation and the time of appearance of the first 
petechia was noted Thereafter, the number of 
developing petechiae was recorded at intervals of 
5 to 15 minutes over a period of 3 hours The rab- 
bits could be classified into susceptible and re- 
sistant groups 

The locallv applied agents w ere high dilutions of 
sodium merthiokte, purified Shiga protein toxin, 
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croton oil, cto AAith ■nstcnuc injection of sodium 
heparin it was found that 23 mgm per kilo incrcnscd 
the petechial count signihcvnllv Several other 
Mib'-tances nlso have been tested [ Uded m part 
hi; o grant from the Unrrican Medical Usoctahon 1 

Site of notion of n bnctennl pv rogen In ents 
with central nenous svstem lesions AAhuam \V 
Ciuvini K« (bv imitation) mid Win i \m F Win 
du i/iiu of It ashngtan Medical School, Seattle 
Injection of 23 pg purified pv rogomc extract (from 
Ptcudomonos neruginosa) per kg m cats, while 
variable, genoralh led to the follow mg sequence of 
events Drowsiness appeired lmnicduteh , rectal 
temperature increased with piloerection, ind usu 
alh with mild slmering, during the second half 
hour B\ the end of one hour, the febrile response 
averaged 2T , drowsiness and piloerection con 
turning, but slmering ceasing Ihc febrile peak 
was ntf amed In 1 hours, averaging 3 G c r , there- 
after, piloerection disappeared Tenipcmture be 
gan to fall after the peak and reached normal by 
S hours 

To trv to determine site of action of the py rogen, 
bilateral caudal hv potlialannc lesions were pro 
duccd with the Ilorslev Clarke instrument, inter 
rupting hypothalamic thcrmoregulatorv pathways 
In others, transection was jiroduccd in the cervical 
spinal cord Normal temperature was maintained 
and little change m weight occurred 

Chronic hv pothalanuc legion animals w ere unable 
to adjust to sudden environmental temperature 
changes The} constantly g iv e febrile responses 
to the pv rogen, but piloerection and shiv enng were 
absent Chronic spinal animals showed marked 
mabilitv to adjust to sudden cm ironmental tem 
peraturo clianges Thcv repeatcdlv gav c no response 
to the pj rogen 

Representation of cutaneous tactile scnsihibtj 
in the cerebral cortex of the spider monkey II T 
Chang (bv invitation), C >> Woolsev, L \V 
JvncHO (by invitation) and E IIennevian (by 
invitation) Dept of Physiology, Johns IJophns 
bmr, School of Medicine, Baltimore 5, Md 
The tactile area of the postcentral gv rus lias been 
mapjied m the spider nionkcv bv the evoked po 
tential technique in terms of the cut meous area 
related to each cortical point examined In a single 
experiment conducted over a period of 5S hours, 
the investigators working in pairs bv rotation ex- 
plored the responsive portion of the postcentral 
cortex in 2 mm steps from nudline to sylvian 
fissure with the follow ing results 

1 The basic plan of organization is the same as 
that described earlier for Macaca i Aula tin and for 
other mammalian forms 

2 There is a large area for the tail w Inch extends 
for 5 to 6 mm lateralward from the medial edge of 
the hemisphere 

3 Associated with the marked development of 


the tail area there is n striking lateral displacement 
of the rest of the tactile area, with the result that 
the finger area reaches the sylvian fissure and the 
face area Jins apparently become almost entirely 
hidden w itlun the fissure 

4 Although the thumb is absent ip this monkey, 
it is of interest that the skin of the thenar side of 
the hand is well represented in that portion of the 
hand area which in Macaca mulatto subserves the 
thumb 

5 The amount of cortox devoted to arm, trunk 
and leg is approximately the same as in the 
macaque 

Threshold bleeding and the sex skm m the 
castrate female chimpanzee George Clark 
1 crl cs laboratories of Primate Biology, Inc and 
I ale Unw In the castrate macaque periodic 
bleeding under constant but low dosage of estrogen 
Ins been reported Under similar conditions of 
therapy in the castrate mouse and rat there may 
occur periodic flooding of the cormfied smear with 
leucocytes It lias been tempting to ascribe these 
results to fluctuations in output of sex hormones 
by the ndrenal gland In the female chimpanzee 
there arc two external indicators of cyclic activity 
—the clianges in size and configuration of the sex 
skm and menstrual flow Under constant dosage 
with an estrogen and a progestin periodic clianges 
m both these organs occur The phase relations 
between the sex skm swelling and bleeding do not 
remain constant, however, and it is therefore sug- 
gested that the cyclic activity cannot be due to 
fluctuations in output of adrenal hormones 

The efTcct of dnsopropyl-fiuorophosphate upon 
the response of the turtle heart to vagus stimula- 
tion Svul L Coitex 1 (introduced by Robert 
Gesell) Physiology Laby , Umv of Michigan, 
Ann trier Replacement of the pericardial fluid 
by approximately 0 0004 M dnsopropyl-fluoro- 
phospliatc (D F P ) in Ringer’s solution had no 
effect on the normal rhythm of the heart, but 
caused a marked increase in the degree of inhibition 
effected by stimulation of the vagus nerves to the 
heart In the presence of D F P short periods of 
right vagus stimulation repeated at regular inter- 
vals resulted in an increasing inotropic effect on 
the right auricle, a much lesser increase in motropie 
effect on the left auricle and m an increasing 
chronotropic effect on all three chambers Re- 
sponses to left vagus stimulations showed similar 
changes, with the inotropic effects being most 
marked for the left auricle and with the chrono- 
tropic effects developing much more slowly These 
effects of D F P persist even 2 hours after removal 
of the D F P and frequent washings of the heart 
with Ringer’s solution These results are readily 
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explained on the basis of an irreversible inhibition 
of the cholinesterase at the heart vagus endings 
by D F P and on the basis of the generally ac- 
cepted distribution of fibers from the right and left 
vagus nerves to the heart of the turtle The partial 
recovery of the heart from the effects of vagal 
stimuli indicates that even in the presence of 
D F P the acetyl choline is being slow ly removed 
The gradual decrease in the degree of recovery 
with repeated nerve stimulations may be due to a 
relatively slow rate of choline esterase inhibition 
by D F P in the concentrations used here 

Preliminary studies of the assay of hypertensm 
(angiotonm) Dean A Collins Depts of Physi- 
ology of the Umv of Illinois, College of Medi- 
cine and of Temple Umv , School of Medicine 
Collins and Hamilton (Am J Physiol 140 499, 
1944) used the responses of guinea pig ileum, in 
aerated Tyrode with atropine at 38°C , foi the 
assay of plasma hypertensm The present studies 
were undertaken in an attempt to increase the 
reliability of this assay The following modifica- 
tions have been found helpful The best length of 
the loaded gut (700 mgm ) was found to be 4-4 5 
cm After 3 minutes for contraction, the muscle 
was washed and rested 5 minutes Greatly in- 
creased consistency in lesponses resulted from 
washing the ileum without draining the muscle 
chamber Tyrode was run into the lower end of the 
chamber through a side-tube and the overflow 
drawn off by suction 

Heparinized plasma, after incubation with renin, 
was brought to pH 5 with HC1 and heated at 90- 
95°C Coagulated protein was removed by centrif- 
ugation Recovery experiments indicated minimal 
loss of hypertensm Further purification was indi- 
cated u'hile the gut responded to about 1 unit of 
hypertensm (unit of Braun-Mendndez et al ) in 
750 ml (confirming Luduena, Rev Soc argent 
de biol 16 358, 1940), it responded to heated 
plasma without hypertensm at a threshold dilution 
of about 1 to 25 Thus the gut could not be used 
to detect plasma concentrations of less than ap- 
proximately 3 3 umts per 100 ml No completely' 
satisfactory purification has yet been found 
Methanol ethyl other purification of heated plasma 
reduced non specific stimulating properties about 
40% and hypertensm activity about 15% 

Neutralization bj tubulin (renal antipressor 
substance), of xasoconstrictor action of epi- 
nephrin on frog Otis M Cope and Benjamin 
Jablons (by invitation) New York Medical Col- 
lege, Flower ct Fifth Aie Hospitals The effect of 
epinephrin both locally and after injection into 
the ly mph sac of the frog (Rana pipiens) is to 
constrict the peripheral circulation which is mani- 
fested bi an increasing sluggishness of the blood 
flow in the capillary network, a-v vessels, metar- 
terioles, arterioles, smaller arteries and veins, in 


order named This is follow ed by complete arrest 
of the blood flow lasting from several minutes up 
to one hour 

Tubulin administered, locally or by injection 
neutralizes this vasoconstrictor effect It also pro 
tects against the subsequent injection of epinephnn 
w hen given fifteen to tw enty minutes after tubulin 
administration 

Pithed frogs of medium size injected with 1 0 c c 
of tubulin equivalent to 2 5 grams of whole kidney 
tissue w'ere studied under the capillary micro 
scope Areas examined were m the interdigital 
w eb of the frog foot and the retro lingual membrane 
01 to 05 cc of a yyyj epinephrin solution were 
injected into the lymph sac to determine the dura 
tion of the vasoconstrictor effect Tubulin was then 
administered and after an interval of fifteen to 
twenty minutes reestablishment of blood flow was 
observed In many instances blood flow was more 
accelerated than the normal Subsequent admin 
istration of epinephrin in five times the amount 
sufficient to produce vasoconstriction failed to slow 
the circulation or produce any appreciable nar 
row ing of the blood vessels 

Administration of tubulin immediately after 
circulation had been arrested by epinephrin brings 
about blood flow return in reverse order from that 
described above viz the small arteries, arterioles, 
metarterioles, and capillary network 

The clotting of limulus blood Alfred Lew in 
Coplea Marine Biological Laby Woods Hole, 
Mass and Laby of Cellular Physiology, Dept 
of Biology, New York Umv , New York The 
blood of limulus polyphemus does not contain 
fibrinogen and therefore represents a good source 
for studying cell agglutination As already de 
scribed by Leo Loeb two phases of clotting can be 
observed agglutination of amoebocytes and gela 
tion of the whole blood These processes can be 
easily timed macroscopically using glass slides or 
test tubes Agglutination times w ere found to vary 
from 6 to 20 seconds Gelation times, measured by 
the first appearance of a gel, ranged from 24 to 
55 seconds Symeresis occurred in all the samples 

Sodium heparin in excessive amounts in vitro 
and in vivo neither inhibited the agglutination of 
amoebocytes nor the subsequent gelation Sea water 
and isotonic potassium chloride decreased, whereas 
distilled water tended to increase the agglutination 
time Low temperature (0°C ) as compared with 
room temperature (20-25°C ) prolonged the agghi 
tination time but did not affect significantly the 
gelation time Agglutination and gelation times 
were only slightly prolonged with the use of equip 
ment coated with methyd-chlorosilane (General 
Electric Dn-Film 99S7) 

Salts of rare earths in concentrations of 100 
gamma/cc blood affected neither agglutination nor 
gelation Cerous sulfate in 0 26 M concentration, 
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]<ofonir with '><'1 water, did not inhibit riot ting 
\t miiio lieodunuim nret ito prolonged 

the agglutination time and inhituted Relation, 
while neodymium eliloruli and lantliinnm nitrate 
inhibited clotting completely lloueicr, ujhhi 
dilutinc the two hitter blood mn eirth systems 
with distilled w iter, the iniocboei tes bet itnt ng 
glut mated 0 he wine phenomenon was observed by 
diluting blood to two third « it tinted ammonium 
sulfate solution The amoeboevtea eould thus be 
isolated, however upon addition of water thev 
agglutinated readilv 1 tided in part by n grout from 
the I It I illy Research laboratories j 
EtTeet on renal function of rnts of substances 
containing vitamin A A O Gonconw and Iuvim 
11 Pvi i W itli tlio \ssistancc of \ Huekingham 
Iron the Research Diiisinn of the Ctn eland Clime 
Foundation, Cleicland, Ohm krenotropu property 
of concentrates containing vitimin V has been 
reported in human beings, dogs and rits Our 
observations in human beings indicated t hat the 
actmtv of the concentrates is reproduced bv oral 
dosage with crvstnlline vitmun V or natural 
toeoplierols, but that It is due to a subst luce vv loch 
like these, is photo and tlnrmo labile 
In attempting to nientifv tins material, we luve 
used tubular seereton c ijxanty for p aminolup 
pune acid (Tiiipah) in rits as the criterion of 
actmtv (rude vitamin V concentrates lnercisc 
this function bv 100 per rent during 10 weeks of 
dosage with 2000 I l per dav intminiiscul irly and 
half of the effect persists for 12 weeks after dis 
continuing treatment Crvstallmc vitamin V (2 
mg per dav ) ind neov it limn V (2000 I l per dav ) 
are inactive, is is one fish-oil coneentrito rich in 
vitamin \ We conclude that the renal offcits of 
treatment with vitamin A are not due to the 
’•ltamrn as sucli 

In the course of the «tudy a comparison was 
made of glomerul ir filtration rates m normil nits 
of the Sprague-Daw lev strain and m a group 
largely composed of rats of i Wist ir strain The 
mean levels and variabilitv of glomerul ir filtration 
rates were the aamc in both groups In contrast 
the mean level of Tmp\n in rats of the Sprague 
Dawley strain was found to bo sigmficantlv higher 
(mean 3 2V mg per kg per min ) than in the other 
group (mean 2 30 mg ) The difference of the 
means of TmpAH divided by tlie standard error of 
the means of the two groups is 4 0 
We thank Dr Phillip Harris, Distillation Prod 
ucts, Inc , for his generous assistance 
Tests on explosive decompression L L Conn 
Unw of Virginia Apparatus was constructed for 
explosively decompressing animal chambers to an 
alt equivalent of 80,000 ft 300 tests on rats and 
cats hav e been earned out to date Recompression 
was earned out usually at a rate to simulate that 
of a freely falling man (av 200 m p h ) until the 


IS, 000 ft level wits reached, thereafter a fall of 
20 f p s was maintained, simulating that of para, 
chute descent 

No fatal injuries were observed in explosive 
decompression below 35,000 ft From tins level up 
to SO, 000 ft , slightly' more than 50% of the animals 
sut i umbed liven at < lie latter level, however, a 
few nnnvmlB survived following very rapid recoin 
prcssion Injuries produced were limited to the 
lungs and gastro intestinal tract Pulmonary 
hemorrhage and bleeding into the gastro intestinal 
tract with occasional perforations wore observed 
In cases of fatal decompression the heart rate fell 
progressively , with nirhythnun, block, decrease in 
It spike jioteiitial and abnormality of the T wave 
The severity of the injury from explosive decom- 
pression would appear to depend on (a) the volume 
of gas within the lungs (i e phase of respiration) 
and g i tract at the moment of decompression, and 
(b) the length of time the animal is maintained at 
the simuDtcd (high) altitude 

V striking observation was that in all cases in 
vvliuh filling of the lungs was restricted by r a simple 
strap around the upper part of the body r , no fatality' 
occurred from explosive dc< omprcssion Also in 
tests m which very rapid (“instantaneous ’) re 
i (impression was made, a much larger number of 
ammils survived (IPor/. earned out under a con- 
tract between U S San/, Office of Naial Rcscarck, 
and the b nucrsily of Virginia ] 

Measurement of total and bicarbonate base of 
urine by the cation resin-exchange and electro- 
dialysis methods ‘ Svmuh A ConsoN and Otto C 
Hi vim (bv invitation) Dept of Physiology, Umv 
o] Minnesota School of Medicine Minneapolis The 
total bise was determined by Revs’ electrodialysis 
method In urine samples dialysis was complete in 
20 minutes in rontmst with the experience of Polls 
and Rcinhold with scrum whore as much as 18 
hours were required for complete dialysis This 
difference is probably due to the absence of proteins 
from the urine The non bicarbonate base was 
determined by the cation resin adsorption method 
The difference between the two values represents 
the base bound by bicarbonate This method is 
more simple and less time consuming than the 
Van Sly he method and has an accuracy of ±1% for 
base values usually encountered in urme samples 
The mechanism of diuretic action of salts of 
organic acids 'SamlflA Corson, Eli von Foster 
( by invitation), Eiizabeth Radvvav (bv invita- 
tion), and Javies O Elam (by invitation) Dept of 
Physiology, l nw of Minnesota School of Medicine, 
Minneapolis I xperiments on anesthetized and 
unanestheti7ed rats, dogs, cats, and rabbits in tlie 
post absorpt ive state demonstrated that oral, 


1 This work supported in port b\ a Tc«cnrch grant from 
Hospital liquids Ini 
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mtraperitoneal, or intramuscular administration of 
sodium salts of organic acids produced diuretic 
effects superior to equimolar concentrations of 
neutral or acid salts, urea, and the usual thera- 
peutic doses of xanthine or mercurial diuretics 
The diuretic effects were comparable to or bettei 
than isosmotic concentrations of urea or KCI and 
definitely superior to isosmotic concentrations of 
NIIjCl 

When grten intravenously, the salts of oigamc 
acids invariably produced more diuresis than 
isosmotic concentrations of neutral salts Similar 
insults were observed in rats with experimental 
tempoiary “ascites” produced by mtraperitoneal 
administration of a gelatin saline solution having 
an oncotic pressui e of 7-10 mm Hg Diuretic effects 
of the same ordei of magnitude found in normal 
animals were obseived in dogs with experimental 
nutritional edema following the intravenous ad- 
ministiation of hypertonic solutions of sodium 
succinate This diuresis is probably due to the 
osmotic effects of succinate in the kidney tubules 
and the excretion of base following metabolic 
tiansformation of most of the injected succinate 
Twelve to 43% of the injected succinate could be 
lecoveied in the unne depending on the quantity 
injected 

That the excretion of base contributed signifi- 
cantly to the diuietic effects is demonstrated by 
the following facts 1) Monobasic salts of succinate 
oi fumaiate or the free acids possessed very much 
less diuretic potency than the dibasic salts 2) The 
pH of the urine excreted in response to salts of 
organic acids was progressively increased, though 
in most cases this pH increase was delayed 3) The 
diuretic effects of dibasic and monobasic salts were 
roughly directly proportional to the quantity of 
base injected Potassium salts of organic acids 
proved to be not much better diuretics than the 
corresponding sodium salts 
Mechanism underlying cardiac output change 
during intermittent positive pressure breathing 
(IPP ) Andre Colrnand, Hurlei L Motley 
(by invitation) and Lars Werko (by invitation) 
Dept of Medicine, College of Physicians and 
Surgeons, Colombia Umv , New YoiL City Since 
cardiac output variations during IPP are related 
to form and imphtude of mask pressure changes, 
ind inspiratory expiratory time ratio, a study was 
made of right intraventricular pressure tracings 
during ambient and IPP in an attempt to analy ze 
the underlying mechanism 
The beat to beat right intraventricular pulse 
pressure variations were studied in 30 men with 
essentnlh normal circulation In 5 individuals 
intrapleural pressures were obtained and related 
to simultancouslv calculated net filling pressures 
(end di tstohe minus pleural pressure) Because 


IPP changes pulmonary vascular resistance, inter- 
pretations of pulse pressure variations in terms of 
stroke volume changes w ere often equivocal How - 
ever the curves of net filling pressures, although m 
phase with, varied inversely as pleural pressure 
Since pulmonary vascular resistance does not influ- 
ence net filling pressure, the above changes were 
interpreted, in accord with Starling’s Law of the 
Heart, as indicating stroke volume variations 

With all types of mask pressure curves, the net 
filling pressures w ere low er during periods of m 
creasing intrapleural pressure with IPP than 
during ambient breathing The reverse occurred 
during the period of decreasing intrapleural pres 
sure when these curves show ed an early rapid drop 
in pressure 

The analysis demonstrates that mean cardiac 
output remains unchanged when the number of 
systoles with increased stroke volumes associated 
with decreasing pleural pressure compensates for 
the deficit occurring during the increasing pleural 
pressure phase Inspiratory -expiratory time rela- 
tionship and the expiratory curve form are there 
fore the mam features to consider for improving 
mechanical devices designed for maintaining artifi- 
cial respiration [Aided by contract with Aero 
Medical Laboratoiy, Wright Field, and grant from 
the Commonwealth Fund ] 

Sources for hepatic glucose production m fasting 
normal and diabetic dogs L A Crandall, Jr , 
Alls Lipscomb (by invitation), and S B Barker, 
Dept of Physiology, Umv of Tennessee, Memphis, 
Tennessee During investigations into hepatic 
glucose pioduction in normal and diabetic fasting 
dogs (Amer Jour Physiol in press), determina- 
tions w ere also made of hepatic retention of lactic 
acid and output of urea and acetone bodies m un- 
anesthetized dogs several weeks or months after 
the angiostomy operation by the technique of 
London 

Calculations of glucose available for gluconeo- 
genesis assume that (1 ) 109 per cent of the lactic 
acid is convertible into glucose , (2) amino acids 
deaminized m the liver equal urea nitrogen elim- 
inated times 6 25, and 5S per cent of these are 
converted into glucose, (3) all carbon atoms of 
fatty acids are converted into acetone bodies and 
the glycerol from these fats is entirely available 
for gluconeogenesis 

On the basis of these calculations, the glucose 
available from these sources in fasting normal dogs 
amounted to 92 per cent of the glucose actually 
liberated (13 determinations), and in diabetic dogs 
three or more days after withdrawal of food and 
insulin the calculated available glucose amounted 
to 103 per cent of the glucose actually liberated, 
(11 determinations) In both types of animals, 
lactic acid and amino acids accounted in approxi- 
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match cquil proportion 5 ! for about 90 per cent of 
the glucose where is ghccnol accounted for 0 0 and 
Gs per cent of the glucose m nornnl 111(1 duhctie 
dogs n«pcctivch 

Sinee tin >-e precursors r in u count for ill glucose 
produced tluri is no ewdenie for glueoneogenesis 
from other «otnrC' 

Production of regional ischemia In intravnscu- 
hr injection of glass and plastic nurrosphercs in 
graded sires J M C uisvuvx vnd I \ I i hum v\ 
Dipt of Ph)l*wloqv ''Inufnril I mi School of 
Methane V metlol involving tin intra irtcrul 
injection of liurl, miero=eopic eniholi Ins been 
developed for Mudving tin rehtionship lietween 
sre of \es"-els obstructed blood How, mil tissue 
damage Microscopic spheres of ghss and of mo 
butil met liaen late were grilled In nilijiiting all 
jxarticics which passed througli i 1-10 mesh serren 
to further ‘-epiration In w iter clutrntion 1 ho 
sphere diameters m mdindual samples covered a 
range of appro\nnitel\ JO microns the smailcst 
being 25 to 55 microns mil ha\ mg i mean diameter 
of 35 microns Seven samples were prepared witli 
mean diameters 10 microns apirt between 35 and 
05 microns Introduction of the spheres into various 
restricted arterial distributions in rabbits Ins been 
accomplished In passing a *4 Trench ureter d 
catheter into the nght carotid arterv and down the 
aorta to a point opposite the desired major branch 
The aorta is occluded bi external manu d compros 
sion during the injection With the aid of metal 
clips placed at a previous operation and radio 
opaque suspension medium fluoroscopic visuvli 
ration permits accurate placement of the cathe- 
ter tip 

Introduction of nucrosphcres into the femoral 
blood stream of rabbits by central injection into 
the saphenous artery is followed by decline of shm 
tcmjveraturc in the foot Usually within two hours 
the shm temperature of the foot on the obstructed 
side rises and may exceed that of the opposite foot 
This sign of rcactixc xasodilatation md increased 
blood flow was not repeated following a second 
injection of spheres 

The acid factor in the production or gastro- 
intestinal ulcers in dogs G M Cummins (by inn 
tation), M I GnossMxx,and 4 C Iyt Dept of 
Physiology, Northwestern L mv it Icdical School 
(no iv at Unit of Illinois College of Medicine) 
Continuous gastric perfusion of 0 IX isotonic HC1 
per gastrostomy (71 to S3 ce per hour) resulted in 
the development of duodenal or gastric ulcerations 
in from 50 5 to 90 hours in all of 5 dogs Sev ere 
acidosis in all of these animals was evidenced after 
12 hours by vomiting and weakness, blood pH de 
terminations on 2 of the dogs were 7 14 and 7 10 
after 33 and 52 hours respectiv ely Four more dogs 
were also given 0 16X XaHCOj by continuous drip 


pi r terminal ileostomy in addition to acid by 
gnstrostomv md maintained normal acid base 
b dance as judged bv daily blood pH determina- 
tions, those animals ate well and developed no 
ulcers ifter from 59 hours to 12 davs Two addi- 
tional dogs in this senes were fasted, one showed 
no ulcer nftci SO hours and the second, after 
dcvelojnng an acidosis due to inadequate introduc- 
tion of base (the blood pH dropped to 7 25) re- 
adied a duodenal ulcer after 54 5 hours To elim- 
m ite the possibility of regurgitation of base into 
the ujijier gastrointestinal tract 0 10X XaHCCh 
was introduced bj continuous intravenous drip in 
3 fasted dogs receiving acid per gastrostonw , 
nornnl blood pll levels wore m untamed and no 
ulcers were found when sacnficcd after from 74 to 
77 hours These studies show tint continuous 
gastric perfusion of phv Biological amounts of HC1 
will consislenth produce ulceration of the upper 
gistromtcstinal tract in dogs and tint the preven- 
tion of the systemic acidosis that results from such 
icul introduction will annul the ulcerogenic effect 
of the acid 

A basis for interpreting autonomic-EEG rela- 
tionships Chestiii W D arrow andCiixiUEsJC 
llixm (bv mv itation) Inst for I wcmlc Research, 
Chicago Records of 400 individuals were examined 
to determine empirically autonomic measures pro 
aiding best separation of EEGs with respect to 
pattern, voltage and frequency 4s a result of this 
exploration representative motor and motor-parie- 
tal area EGG samjiles were distributed with respect 
to the three degrees, high, medium and low for the 
5 x ambles, resting reclining heart rate, svstolic 
blood pressure, palmar skin conductance (sweat- 
ing), palmar conductance change during hyper- 
ventilation, and relation of immediate recovery 
(3 seconds) to immediately preceding conductance 
reaction to stimulation The tendenev for higher 
voltage and slower EEGs to accompanv faster 
heart rates is confirmed and some of the exceptions 
to the rule accounted for as reported elsewhere on 
this program High voltage slow activitv appears 
possible in the relative absence of palmar sympa- 
thetic tone (low conductance) but high voltage 
rhxthmic EEG activity depends upon appreciable 
svmpathetic tone or capacity for its arousal during 
activity Subcortical mechanisms are presumably 
here involved in maintaining both resonance and 
svmpathetic activity Low voltage fast EEG ac 
tivity predominates among mdiv iduals with slower 
heart rates or higher blood pressures Lower voltage 
faster bipolar (cortical cortical) than unipolar 
(cortical subcortical 7 ) patterns suggestive of 
strong cortical activity tend to characterize indi- 
viduals having large relative immediate recovery 
following palmar sympathetic reaction Clinical 
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differentiation of cases with respect to these varia- 
bles will be briefly outlined 

The protective action of thyroid and potassium 
iodide in cholesterol induced atherosclerosis in 
chickens D Dauber 1 (by invitation), L IIorlick 2 3 
(by invitation) and L N Katz From the Cardio- 
vascular Dept , Research Inst , Michael Reese 
Hospital, Chicago, Illinois 3 Dauber and Katz have 
reported the induction of aortic atherosclerosis 
in cluckens by the addition of cholesterol to the 
chicken mash In view of the results obtained by 
others in inhibiting the production of cholesterol 
induced atherosclerosis in the rabbit by the simul- 
taneous administration of thyroid or KI, it ap- 
peared to be of interest to ascertain i\ hetliei similar 
results could be obtained in the chicken 

Six week old Leghorn clucks were fed a diet of 
chick starter mash m which was incorporated 2% 
cholesterol in 20% cottonseed oil After 11 w'eeks 
of feeding and treatment, gross and microscopic 
examinations w'ere made of the aoitas, hearts and 
thyroid glands Three groups each consisting of 
sixteen birds were utilized Group I, the control 
chickens showed aortic intimal atheroscolerosis in 
every instance Group II, received dessicated 
thyroid by mouth (50-200 mg /kg /day) Two 
birds of this group w ere completely free of atherom- 
atous lesions Group III leceived KI by mouth 
(200-800 mg /kg /day) and three of these buds 
were completely free of lesions In the remainder 
of Groups II and III lesions of vary ing degree of 
severity, similar to those in the control group 
were seen 

The oxidative metabolism of the mouse stomach 
Horace W Davenport Dept of Physiology, 
Umv of Utah School of Medicine, Salt Lake City 
The oxidative metabolism of the fundic portion of 
the mouse stomach including mucosa and mus- 
culans was studied using the Warburg techmque 
and standard analytical methods The average Qo 2 
over a two hour period without added substrate 
is 6 4 With 0 02 M substiates it is 6 6 w ith glucose, 
6 2 w ith lactate, 5 7 w ith pyruvate, 5 5 w ith acetate 
and 4 9 with fructose The Qcu is reduced to 0 9 
by 0 01 M cy r amde, to 2 1 by 0 01 M lodoacetate 
and to 2 7 by 0 00034 M arsemte The mucosa 
disintegrates in the presence of cy'anide and 
lodoacetate but not in the presence of arsemte 
The addition of glucose, lactate or pyruvate does 
not reverse any' of the inhibition Without sub- 
strate the stomach produced 0 021 micromols 
lactate per mg dry weight per hr With glucose, 
fructose or pyruvate substrates the lactate pro- 
duction is 0 116, 0 034 and 0 120 micromols per mg 

1 Decerned 

D^zian Ttllow 

3 buppor*cd b\ a grant from the Life Insurance Medical 
Rc-m arth I oundation 


dry weight per hr respectively Only traces of 
pyruvate appear in the absence of arsemte Py- 
ruvate accumulates m the presence of arsemte 
and if the amount accumulating were completely 
oxidized it would account for \\ times the oxygen 
uptake deficit produced by arsemte The metab 
olism of the stomach is not detectably affected by 
histamine or urogastrone either in the fluid medium 
or injected into the mice before death [Aided by a 
grant from the John and Mary R Markle Founda 
lion ] 

Cortical excitability in pyndoxine-deficient 
rats Virginia D Davenport (by invitation), 
Horace W Davenport, and Lowell A Wood 
bury (by' invitation) Dept of Physiology, Umv 
of Utah School of Medicine, Salt Lake City, Utah 
In 22 pyndoxine-deficient rats and 24 pair fed 
controls the correlation betw een body w eights and 
electroshock thresholds w'ere +0 85 and +0 81, 
respectively' In the deficient rats the mean changes 
in electroshock threshold 5 and 24 hours after a 
subcutaneous dose of 5 mg pyndoxine as com- 
pared with the threshold immediately prior to 
injection were +2 9 and +3 2 mA, respectively 
The changes were significant (p < 0 01) In the 
control rats the changes 5 and 24 hours after 
pyndoxine were —01 and +0 2 mA, respectively 
The changes were not significant (p > 0 3) The 
rise in threshold in the deficient rats was roughly 
correlated with the presence and amount of xan- 
thuiemc acid in the urine during the period of 
deficiency' The Metrazol thresholds w'ere judged 
by the appearance of a typical EEG pattern of 
high voltage spike and dome complexes and subse 
quent depression following subcutaneous injec 
tions of Metrazol The pyndoxine-deficient rats 
had a mean Metrazol threshold of 47 mg per kg, 
and after a dose of 5 mg pyndoxine the threshold 
rose about 65% The change was significant (p < 
0 02) In the controls there w'as no change in 
Metrazol threshold after pyndoxine There w ere no 
differences between the resting EEG pattern of 
the control and the deficient rats, and the EEG 
pattern during Metrazol convulsions were the same 
[77ic work described in this paper was assisted by a 
research giant-m-aid of the U S Public Health 
Service ] 

The application of flame photometry to sodium 
and potassium determinations in biological fluids 
A K Davis (by invitation) and Richard R 
Oxerman Dept of Physiology, Umv of Tennessee 
College of Medicine, Memphis The necessity of 
separating Na and K prior to their quantitative 
determination by the various chemical methods 
has led to procedures which are often prohibitively 
tedious and time consuming in biological research 
The recent development of flame photometry has 
now made possible physical methods of analysis in 
which chemical separation of these elements is 
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u»ntcc"-‘or\ (Birnes,tlnl Ind and Lug Chtm 17 
605, FM5) 

The present report concerns tlie mi of the 
Model IS lVrhm Llmer 1 lmie Photometer in Na 
and K determinations on blood plasm i, red cells 
and untie The instrument is first calibrated using 
solutions of known concentrations of Xu and K m 
simihr relative projiortions to those found in the 
biological fluids to be tested Blood, plasma and red 
cells are prcpircd for flunc photometric deter- 
mination b\ dilution (and consequent lakmg of red 
cells) with distilled w iter and precipitation of 
proteins with trichloroacetic icid Subsequent 
cintnfugatton Melds i filtrate winch is reidj for 
Na and Iv determinations direelh l rine is simph 
diluted to optimal Na and K concent nit ions for 
flame photometric anihsis 

B\ taking multiple readings on t ich unknown 
and b\ frequent checking of the zero and 100 per 
cent point on the icrnier, the nccurncv of the 
method is ±3 percent of the imount of \ i present 
and ±2 per cent of the amount of Iv present Thus 
flic accuraei of flame photometric determination 
approximates that of the more laborious micro 
chemical methods [Research supported till grants 
from the Office of Scientific Research and Dcielop 
incut and the L S Public Health Sen tec 1 

The influence of folic acid on serum cholines- 
terase actmtv in human subjects John T Dams 
andWiLninsM Hvmuton (b\ imitation) (an 
of \rlansas School of Medicine Beccut work has 
indicated tliat acctv lclioluie c in produce an anemia 
which mar be abolished by the administration of 
liver extract or pteroyl glutinuc (folic) acid (Am 
J Pkvsiol 147 401,1046) Vlthougli some evidence 
mas presented to show tliat folic acid may increase 
cholinesterase nctiuti of the blood serum, it 
seemed advisable to test tins action further bv 
administering this vitamin to a number of human 
subjects Cholinesterase activity was estimated by 
an electrometric titration method described in (he 
above reference 

Nine human subjects were given a single oral 
dose of 15 mgm of sy ntlietic folic acid, immediately 
after the cholinesterase activities of their blood 
sera had been determined Five hours after the 
administration of folic acid, all of tlie subjects 
showed increases in their cholinesterase activities 
The increases vaned from 14 3 to 32 3 per cent in 
the nine people , and w ere significantly greater than 
the usual daily, or day to day , variations occurring 
in humans and dogs 

The use of the spectrophotometer for measuring 
changes in skin reflectance in Rana Pipiens 
G G Deaxia (bv invitation) and F R Steg 
gerdv Dept of Physiology, Lmv of Illinois, 
Orbana, Illinois By placing the dorsal surface of 
the unanesthetized frog before the aperture (1 inch 
m diameter) of the recording Spectrophotometer, 


the per cent reflectance of the skin in each wave 
length of the visible spectrum can be recorded The 
method offers an improvement over older photo 
electric methods, since the change m reflectance of 
the skin for a particular color can be noted as the 
meliuiophorcs constrict or cvpand Whereas the 
photo electric cell measures the sum of all reflected 
light, the Spectrophotometer measures the re- 
flected light in each wave length separately 
The results indicate that while melanin dis- 
persion does not materially change the degree of 
reflectance in the violet blue end of the spectrum, 
there is n marked reduction in skin reflectance for 
the remaining colors of the spectrum 
Further experiments point to the fact that mdi- 
v idual melunophores exert an all or none behavior, 
and th it increased darkening or paling of the skm 
is due to the response of a greiter number of 
melanophores rather than an increased response m 
the individual cells 

The relationship of insulin hypersensifivity to 
increased sugar utilization Richard C df Bodo 
and Katuhvn F Prescott (by invitation) Dept 
of Pharmacology, Vcw 1 ork L ntv College of Vcdi- 
eim, hew I ork It hns been suggested tliat the 
!iy persensitivity to insulin observed in the hy po 
phvseetoimzcd animal is due to an increased sugar 
utilization Russell found twice the normal rate m 
the hv pophvscctonuzed rat 
In order to test this hypothesis normal dogs, 
kept on a standard diet, were made to perform 
moderate muscular exercise during the post ab- 
sorptive state by running on a treadmill for three 
hours at four miles per hour The R Q varied 
from 0 SG to 0 91 during the basal period, from 0 77 
to 0 SI during exercise and from 0 74 to 0 SO during 
recovery Tlie heat production, calculated from the 
oxygen consumption, increased four to five times 
during the exercise period and returned approxi- 
mateh to the basal figure during recovery 
Tlie calculated sugar utilization during exercise 
was four to five times the basal value However the 
dogs vv ere not hy pcrsensitive to insulin Our previ- 
ous work showed that resting hypophysectomized 
dogs m the jiostabsorptive state exhibited hy po 
glvcemic shock after intravenous administration 
of 0 025 /i/kg of insulin On the other hand normal 
exercising dogs required at least 1 5 /i/kg of insulin 
intravenously before exhibiting a sustained fall of 
the blood sugar curve similar to tliat of the hypo 
phvscctomized animal with 0 025 p/kg 
It is concluded that increased sugar utilization 
by itself is not sufficient to explain the Iivper 
sensitivity to insulin in the hypophysectomized 
dog [ tided by grants from the Committee on Thera- 
peutic Research, Council on Pharmacy and Chem 
islry, imcncan Medical Association and from the 
New York Diabetes Association, Inc ] 

Stimulation of area 13 and skin temperature 
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changes following its ablation J M R Delgado 
( by invitation), J F Fulton and R B Livings- 
ton (by invitation) Laby of Physiology, Yale 
Umv School of Medicine, New Haven, Conn In 
monkeys (M mulatto) the effect of electrical ex- 
citation of area 13 on the orbital surface of the 
frontal lobe (Walker, J comp Neurol , 1940 73 59) 
in acute experiments lias been studic d The orbital 
surface is exposed after enucleation of the eye and 
removal of the orbital roof Electrical stimulation 
w ith bipolar electrodes using moderate intensities 
results in almost instantaneous effect on respira- 
tion It is possible to arrest respiration during any 
part of the inspiratory cycle A brief stimulus oc- 
curring before the beginning of inspiiation results 
in diminished amplitude and delay in the following 
respiratory cycles The effects are related to the 
intensity of the stimulation, Ion intensities result- 
ing in decreased amplitude, and often in the rate 
of respiration Higher intensities result in complete 
arrest of respiration followed by “escape” (Bailey 
and Sweet, J Neurophysiol , 1940, 3 276) In 
some experiments the stimulation of aiea 13 pro- 
duced a sudden but moderate fall in blood pressure 
follow ed by a slow rise This effect appears to be 
independent of the mechanical effects of respira- 
tion on blood pressure 

In chronic experiments in w Inch area 13 has been 
ablated bilaterally the temperature of the ex- 
tremities becomes higher than in normal monkeys 
This elevation of temperature did not follow uni- 
lateral ablation [Aided by a giant fiom The Fluid 
Reseaich Fund, Yale Umv School of Medicine ] 

Double discharges m human motor units J S 
Denslow (introduced by Irvin M Korr) Still 
Memorial Research Trust, Kirksville, Mo Electro- 
myograms of single motor units indicate that the 
temporal and voltage pattern of a given unit re- 
mains reasonably constant and characteristic when 
the electrode placement remains unchanged Com- 
plex patterns which permit definite identification 
arc best recorded w ith an enameled needle, bare at 
the tip, and paired with an intradermal needle in a 
nearby inactive area 

Double discharges of single units, identified by 
then patterns, were recorded m the human tra- 
pezius muscle Similar double beats occurred 
rarely, if ever, in the biceps and triceps muscles 
Single units were activated by mild, steady, volun- 
tary contraction or, in addition, in the trapezius, 
by light pin scratches on the skin at some distance 
from the electrode Abrupt voluntary twitches 
were carefully avoided 

The double beats have the following chiracter- 
lstics (a) the time interxal between the two beats 
ranges from 3 to 20 msec although “couples” at 
intervals greater than 20 msec are seen, (b) they 
usually occur as the unit starts, occasionally as it 
stops ind, at times, are interspersed with single 


beats, (c) long strings of doubles often continue 
after a skin stimulus is withdrawn and in the 
absence of suiges of voluntary effort, (d) the time 
interval between two beats varies in a series of 
doubles (e) Double discharges have lower fre 
quency limits than singles 

The relation of doubling to supernormality and 
subnormality at the soma of the motoneuron sug- 
gested by Hoff and Grant (J Neurophysiol 7 305, 
1944) is discussed 

Velocity of arm flexions under varying loads 
R F Dehn (introduced by W O Fenn) Dept 
of Physiology, School of Medicine and Dcntistnj, 
Umv of Rochester, Rochester, N Y In an isolated 
muscle contracting against different loads, the 
velocity of shortening diminishes as the load in- 
creases Vai ious equations have been applied to 
this curve by A V Hill and others Oui expen 
ments were designed to discover whether sinnlai 
laws governed the speeds of shortening of human 
arm muscles contracting against different constant 
loads or different inertias While under some condi- 
tions, a typical force-velicity cun e can be obtained, 
with other techniques some subjects develop a 
constant moment of force (torque) around the 
elbow joint, over a w ide lange of different velocities 
of flexion and over the greater part of a single 
flexion In the latter case, the force in the muscle, 
itself, must be progiessively diminishing in pro 
portion to the increase in the effective lever arm, 
but, in any conti action, must be largely independ 
ent of the velocity of shortening This suggests 
that the speed of movement in human limbs is 
limited to a large extent by the amount of inner- 
vation delivered to the muscle rather than by the 
fundamental properties of the contractile mecha- 
nism itself Furthermore electromyographic studies 
indicate consideiable activity of the antagonistic 
muscles throughout the single contraction and 
suggest that the amount of such activity may vary 
with the magnitude of the load opposing the move- 
ment This would still further complicate any 
interpretation of the dynamics of human arm 
movement m terms of laws derived from isolated 
muscles 

The effect of posture on the creatinine clearance 
of unanesthetized dogs Ingiuth J Du hup (in- 
troduced by Magnus I Gregersen) Dept of Physi- 
ology, College of Physicians and Surgeons, Columbia 
Umv Repeated creatinine clearance determina- 
tions were earned out on trained unanesthc 
tized dogs to evaluate the effect of body position 
on glomerular filtration rate The dogs wcie either 
placed m the supine position on a comfortable 
animal board, or were partially supported in the 
upright position in a modified Pavlov stand 
Creatinine was administered by' subcutaneous and 
intrax'enous injection In some experiments the 
rate of urine flow was at the low basal level (8 to 
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31 ml per hour) wink m other tests the mimils 
win* i>i\ 1 u 2"i ml water per hgm md dcUrnntm 
tionx wt re rirrnd out during tin xuba ipioiit water 
tlmrv 'iv (Him rv (turns wt re ( out unit d over v period 
of 2 5 lumrs 

In (lie ■'landing jvi-itum the < rt it mine tit irnnrt 
tcmlitl to fill ptv„n "Mv oh iftei the lint hour of 
olwnjtf ton \t the enil of 2 5 hours the elt trante 
UstnlK mnpttl front TO to SO tier tt nt of the initial 
nine In centrist to this finding, no ((insistent 
rhiiipe m in it mint' elt inure titcurrtd in the 
supine jxisitiott l sinllv the t k trim e\ irn tl within 
±10 per tint of tin ttulttl \ line throughout the 
period of ohsen it ton There w ts no consist! nt 
tltlTtrenee ttt flu {uttorn of tirini flow nnl phsmn 
protein*' (rt frit tometnc nit throb mil relit no rid 
roll volumts wort <ssen(ttlh const tut in both 
st Hiding md ••iipuu {visit mil*- 

The ntechmtstn of tin slow progrixNixt fill m 
ert itinttii tit trtnre olist rvetl m the standing hut 
not tn the sujni e {visit ton ts not it present under 
stood 

Endocrine influences on muscle strength and 
neuromuscular atropln and regeneration U 
l)t \7 Gt nun no mil 1 D itiovtsox (introduced 
1>\ II M Ilmts) Dcjit of Phii'wlogii Vote t nt t 
of / ntro, /mra Ci/i Tliest stutltt s were ntnleon the 
{ristrocnetnnis tmtstle mil tilml nerves of In per 
tin mid, In {nit In roitl tin nit itomired md cos 
trued atlult tllnno rtts mil m itched normal 
controls Thest iteof h\ jvitln roititsin w is produced 
In Utiourtod tdmmistnt ton anti hv perthv rotdtsm 
In thvroxtn idnimistrittoti The tibnl nervi of one 
limb was trashed lit sin It t wn as to produce 
complete dene a it ton of the gastrocnemius muscle 
The non tkncrv ited coni rtl itt rtl limb sened ns a 
control Me mi cements of muscle weight and 
strength were made it various times ifter denerva- 
tion The strength of the muscle was determined 
In measuring the amount of isometric tension 
which developed m response to direct and nerve 
stimulation 

Tlnmeetotm and cist rat ton hul no appreciable 
ellects u{)on either the strength of non denervated 
muscles or upon the rate and c\tcnt of neuro 
muscultr regeneration following denervation The 
initnl signs of functional reinnerv ition appeared 
slightlv earlier in the liv perthv roul animals than in 
normal and hv pot hv roid tnimals Tin ro\m admin- 
istration increased and thiouracil administration 
decreased the rite of atropln vv Inch occurred in the 
gastrocnemius muscles following denervation 
Studies made on the animals at various times 
during neuromuscular regeneration indicated that 
function'll rewncnation was slower in hj poth) roid 
tlian m hj perthv roid animals The results of the 
experiments showed that the effects of thyroxin 
administration were to decrease and the effects of 


thiouracil wore to increase the capacity of normally 
innervated muscle to develop tension 
Contracture and suppression of cortical actmtj 
C h Dick (bv invitation), I F Bosma (by tnvi- 
t ition), md L Giujiokn Lnbv of Ncwophysi- 
ulogi/, Ihttii of Minnesota Experiments were per- 
formed on "Dial” cats in winch a contracture of 
the gastrocnemius and other muscles of the hind 
limb vv is induced b> tenotornj or electrical stimu- 
lation of the sciatic nerve It was found that 
stretching these muscles elicited delayed and often 
repetitive suppression of the motor cortex as 
indie tied bj the magnitude of the movement re- 
sulting from slinml ition of the motor cortex with a 
st imlnrihml electiicd stimulus Ab m the experi- 
ments of Dusscr dc Burcnnc ind McCulloch in 
winch the cortical suppressor areas were stimulated 
eltetricdlv the suppressor effect started usually 
ifter i latent period of 4 to 10 minutes It lasted 
incur exportnicits for 3 to 6 minutes and frequently 
tppe trod again for a similar period 
I he annljsiB of the EMG’s nccompanjing the 
fortitallv induced movements showed not only 
tint thtv were redtiectl quantitatively, but also 
th it the summation time was greatly lengthened as 
t rt &nlt of stre clung the eontractured muscle 
Mon over, co innervation, ic activity of agonist 
ntul ant igonist was replaced by contraction of the 
igomsl alone and was preceded and followed by 
inhibition In control experiments similar changes 
resulting from the diminution of the intensity or 
of the duration of the cortical stimulation were 
interpreted ns dee to the activation of a lesser 
number of cortical neurons (Bosma and Gellhorn, 
304G) It is therefore suggested that afferent im- 
pulses originating in eontractured muscles under 
stretch activate cortical suppressor areas and 
therebj reduce tl e number of neurons of the motor 
area winch respond to the standard stimulus 
[Aided by a grant Jrom the National Foundation for 
Infantile Paralysis ] 

Experimental diabetes mellitus produced bj 
intraperitoneal injections of glucose F C Dohw., 
and F D IV Lckens George S Cox Medical 
Research Inst , Unit i of Pcnnsyluama The possible 
role of hyperglycemia in the production of lesions 
of the islands of Langerhans and permanent dia- 
betes has been further studied as follow s Tvv enty 
per cent glucose in physiological saline was injected 
intrnperitoneally into cats at approximately 8 hour 
intervals in amounts totaling 150-420 ml per day 
Vitamins, especially thiamine, were given in large 
amounts The amounts of meat eaten and urine 
glucose excreted w ere determined dailj Some cats 
died after a few dajs with a sjndrome of anorexia, 
ataxia and weakness but others tolerated the in- 
jections for w eehs 

Three cats, one normal and two with half the 
pancreas removed, remained permanentlj diabetic 
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after stopping the administration of glucose 
Permanent diabetes occurred after 38 to 55 days 
of glucose treatment, a period similar to that re- 
quired to produce pituitary-diabetes 
Seven cats, injected for 14 to 104 days, had 
hyperglycemia for 9 or mote days and at autopsy 
showed marked hydropic degeneration of the is- 
lands of Langerhans For the 3 days before autopsy 
these ammals excreted 66-107% (average 88%) of 
the available carbohydrate intake In contrast, 13 
cats, injected for 5 to 24 days and showing hyper- 
glycemia on eight days or less, had no hydropic 
degeneration They excreted 8-75% (average 39%) 
of the available carbohydrate prior to autopsy 
Thus, hydropic degeneration of the islets and 
permanent diabetes melhtus have followed pro- 
longed hyperglycemia produced by glucose injec- 
tions Other disturbances than hyperglycemia 
which may be responsible for the island lesions are 
being sought 

Binding of Brilliant Vital Red and T-1824 by 
serum albumin comparative spectrophotometric 
studies Philip Dow r Dept of Physiology, Uni v 
of Georgia School of Medicine, Augusta, Georgia 
As previously reported in these abstracts (1945), 
attempts are being made to reconcile the extensive 
but conflicting evidence about the physiological 
and analytical behavior of Brilliant Vital Red and 
T-1824 in plasma The data reported consist chiefly 
of spectrophotometric studies of practically salt- 
free solutions of the two dyes m water, in ethyl 
alcohol, and in a wide range of concentrations of 
crystahzed bovine serum albumin (generously" sup- 
plied by" the Armour Laboratories) 

Many of the curves v ere obtained with a spectro- 
photometer whose construction is described else- 
where (Am Jour Physiol Nov , 1946) The recent 
availability of a Beckman Model DU (provided by" 
a grant from the U S Public Health Service to 
the Department of Medicine) has pei nutted ex- 
tension of the studies into the ultraviolet spectrum 
Characteristic constants for the reactions be- 
tween the albumin and the dyes have been esti- 
mated Their significance, however, is weakened by 
Raw'son’s (1942) evidence for the existence of 
different protein dye combinations at low and at 
high albumin concentrations The present data 
support Raw son’s conclusions and suggest that 
redistribution of dye molecules may begin even 
before the initial binding (at high dve albumin 
ratios) is complete The spectrophotometric method 
emphasizes this caution in interpretation, since 
the sole presence of the intermediate compound is 
difficult to confirm by the study of the absorption 
spectra 

V possible correlate of the differences in pre- 
cipitability of the two dyes combined with albumin 
is found in the contrasting deviations of the curves 
■~4°r alcohol and water solutions of the dyes 


The relative importance of nervous and humoral 
factors m gastric secretion Luster R Dragstedt 
E Bruce Tovee (by invitation), Edward It’ 
Woodward (by invitation), and Paul V Harper 
(by invitation) Dept of Surgery of The Untv of 
Chicago Observations have been made on the con 
tmuous secretion of gastric juice m the empty 
stomachs of 160 patients with various types of 
peptic ulcer both before and after section of the 
vagus nerves to the stomach An abnormally large 
secretion occurs m most ulcer patients and this is 
reduced to normal values by vagus section thus 
indicating that it is neurogenic in origin 

The gastric secretion of dogs may be collected 
quantitatively" in animals prepared with a com- 
pletely" isolated stomach with blood supply and 
vagus innervation preserved as described by Drag- 
stedt and Ellis (Dragstedt, L R , and Ellis, J C , 
km Jour Physiol 93 407, 1930) Subsequent sec 
tion of the vagus nerves in these animals reduces 
the secretion of gastric juice to 10 to 20 per cent 
of the initial level 

In both man and the dog, nervous factors are far 
more important than all other influences combined 
in determining the volume and acidity of the 
gastric juice 

Influence of thyroid gland on the conversion of 
carotene to vitamin A Victor A Drill and Aldo 
P Truant (by’ invitation) From the Dept of 
Pharmacology and Toxicology, Yale Umv School 
of Medicine, Neiv Haven, Connecticut Normal 
thyroidectomized rats, weighing between 40 and 
50 grams, were jed a vitamin A free diet Supple 
ments of 5 gamma of vitamin A or 10 gamma of 
carotene, injected subcutaneously every 2 days, 
allowed a comparable gain in weight and prevented 
ocular lesions in the unoperated rats When similar 
vitamin supplements were administered to the 
thyroidectomized rats the vitamin A prevented 
the appearance of xerophthalmia, but the carotene 
failed to prevent the ocular lesions of vitamin A 
deficiency The vitamin A treated thyroidecto 
mized animals show ed a slight gam in weight The 
carotene-treated thyroidectomized animals did not 
gain w'eight for the first 45 days of the experiment, 
and showed a weight curve similar to that of 
thyroidectomized control ammals not receiving 
vitamin A or carotene 

The failure of the thyroidectomized ammals to 
utilize carotene was not complete for, although the 
mortality was high, some animals survived longer 
than untreated control animals Those that sur- 
vived past the 45th day also show ed a slight gain 
m weight during the next 39 days, although, their 
ophthalmic lesions did not regress during this 
period It is evident that the thyroid gland plays 
a major role m the conversion of carotene to 
vitamin A [IForL aided by a grant from the Fluid 
Research Fund, Yale University ] 
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Absorption from the pulmonary alveoli Cecil 
Iv Drinker and Fstiif.u Harden bergh (by imi- 
tation) Dept of Physiology, Harvard School of 
Public Health Dogs anesthetized with Nembutal 
bax e been prepared for observation by cannulation 
of the trachea, cannulation of a femoral artery and 
vein, and cannulation of the thoracic and right 
lymphatic ducts Lymph from the lungs docs not 
flow into the thoracic duct except m rare cases and 
can be collected from the right lympliatic duct, if 
precautions arc taken to ascertain that tins lymph 
is not mixed with thoracic duct lymph, which 
occurs m about 50 per cent of the eases 

Using care to be assured that uncontannnatcd 
nglit duct lymph was being collected, the authors 
instilled mlratrachealh solutions of dog plasma, 
purified box me scrum albumin, purified egg al- 
bumin, hemoglobin, and a suspension of glass 
spheres axeraging 4 /j in diameter 

The conclusions reached were that with normnl 
alx colar epithelium none of these foreign substances 
reached blood or lx mpli except x ery slow ly and m 
traces In order to aclncxe substantial absorption 
of proteins from the alx cob, enzymatic action is 
apparentlx necessary with breakdown into mole 
cules diffusing readily through the pulmonarx 
epithelium In the case of the foreign particles 
used, though intraalxcolar pliagocxtosis was ob 
served, there was no evidence of entrance into the 
lymph stream during 4 hours of obserxation 

Rectangular pulse generator for stimulating 
tissue A L Dc\n (by imitation) and A R 
Mclvn re Dept of Physiology and Pharmacology, 
tom of Nebraska, College of Medicine, Omaha 
A rectangular pulse generator lias been constructed 
which supplies positive pulses of continuously 
xanable amplitude from zero to thirty xolts, con- 
tinuously x enable frequency from one cy cle to fix e 
hundred cycles per second, and continuouslx x en- 
able duration from 0001 second to 

2 X frequency 

second A negative pulse can be introduced to 
alternate with the positive pulse Its amplitude 
and duration are continuously variable, its fre- 
quency is the same as that of the positive pulse 
A monophasic and a biphasic spike shock can also 
be produced The wax e form of the stimulus applied 
to the tissue is observed by' means of a cathode ray 
oscilloscope 

The efTect of different grades of penicillin on 
the motility of the rabbit uterus Abraham Durt 
(by' invitation), Eugene D Robin (bx invitation) 
and Chester E Leese Dept of Physiology, 
George Washington U mv MedicalSchool TheefTect 
of the three grades of penicillin on the estrus rabbit 
uterus was tested The least pure product (Calcium 
penicillin — Winthrop) had an approximate potency 
of 350 Oxford unitB per mgm The next purer 
product (Calcium penicillin — Squibb) had an ap 


proximate potency of 1000 Oxford unitB per mgm 
The purest product tested was Crystalline Penicil- 
lin K with a potency of 1G25 units per mgm Kymo- 
graph records of the estrus rabbit with a chronic 
uterine fistula were observed following intra- 
muscular injections of each of these penicillin 
products 

Rabbits with intra muscular injection of 50,000 
units of low potency penicillin (Ca — Winthrop) 
showed approximately two hours of abnormal 
uterine activity This consisted of extended peri- 
ods of no contraction, or contractions of very' small 
amplitude alternating with occasional periods of 
greater tlrnn normal contractions 

Rabbits with mtra-muscular injection of 50,000 
units of commercial penicillin (Ca — Squibb) 
showed an incrcnse in uterine tone concomitant 
with a decrease in the rnte and the amplitude of 
contract ions Injection of an additional 50,000 umts 
of this grade of penicillin accentuated the effect on 
the uterine motility resulting in an extended state 
of no contractions The cumulative effect of the 
100,000 umts of this penicillin approximated the 
effect of 50,000 units of the low potency penicillin 

Intra muscular injections of crystalline penicil- 
lin K in large quantities (120,000 Oxford umts) 
showed no effect upon the motilitx of the rabbit 
uterus 

The above experiments suggest that the effect of 
penicillin ujxm the motility of the estrus rabbit 
uterus is due to an impurity present in, the two 
grades of non crystalline penicillin 

Alloxan diabetes in the sheep J A Dye and 
Barbara A Wooijward (by invitation) Dept of 
Physiology, Cornell Innv , Ithaca Diabetes was 
produced in two young Hampshire ewes by mtra- 
x enous injection of alloxan, 116 and 93 mg per kg 
in sheep 1 and 2, respectively In each the response 
was typicallx triphasic initial hyperglycemia, 
secondary hypogly cennn, and subsequent main- 
tained hy pergly cenua Although hy pogly cemias of 
14 and 26 mg per 100 ml were reached, convulsions 
and coma w ere absent 

Sheep 1 later developed liyperpnea, weakness, 
prostration, anuria with retention of nitrogen and 
glucose, and coma, and died S5 hours postmjection 
Diuretics w ere ineffective The terminal gly cemia 
was 665 mg per 100 ml , blood non-protein nitrogen 
167 mg per 100 ml , while ketonemia was insignifi- 
cant 

Kidney damage was slight in sheep 2 , anuria was 
absent The glycemia in this animal varied from 
202 to 264 mg per 100 ml with normal diet, but 
fell to 1S2 mg per 100 ml during a seven day fast 
The daily urinary' glucose excretion was as low as 
3 grams during fasting, but ranged from 77 to 
148 grams with feeding Polyuria and polyphagia 
prevailed The single intravenous glucose tolerance 
test performed was normal An insignificant initial 
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nse of blood non-protein nitrogen occurred , there- 
after, normal values were obtained After two 
months’ survival, this animal developed weakness, 
lethargy, and prostration, the glycemia was 202 
mg per 100 ml , ketosis was present but mild 
Insulin administration revived the animal On the 
tenth day of this treatment, a hypoglycemia of 
8 mg per 100 ml with coma developed , convulsions 
were absent Glucose administration failed to re- 
store her to normal 

The oxygen metabolism of the dog’s heart 
James E Eckenhoff, Joseph H Hafkenschiel, 
Charles M Land messer, and Merel H Harmel 
(mtroduced by Carl F Schmidt) Dept of Pharma- 
cology and Harrison Dept of Surgical Research, 
Umv of Pennsylvania, and Dept of Anesthesi- 
ology, Hospital of the XJniv of Pennsylvania, 
Philadelphia In spontaneously breathing dogs, 
lightly anesthetized with nembutal, coronary 
blood flow was measured by the use of the bubble 
flowmeter Coronary venous blood was collected 
directly from the great cardiac vein From the 
curves representing the uptake of nitrous oxide 
during the inhalation of that gas, we concluded 
that this was uncontaminated coronary venous 
blood whereas samples collected from the coronary 
sinus w ere not Left ventricular oxygen consump- 
tion was determined by the product of the A-V 
(coronary) oxygen difference and the coronary 
blood flow per 100 grams of left ventricle per minute 

The oxygen content of “normal” coronary venous 
blood under the conditions of these experiments 
was 4-6 volumes per cent W'hen right ventricular 
blood contained 12-16 and arterial blood 19-21 
volumes per cent This figure was consistent and 
was proven not to be due to venous stasis nor 
solely or largely to the anesthetic agents used 

Under the conditions of these experiments the 
mean oxygen consumption of the left ventricle 
was 8 S cc per 100 grams of left ventricle per 
minute (S D ±1 1) 

Cardiac oxygen consumption show ed an excellent 
correlation with coronary blood flow (r = 0 S5) 
Since coronary blood flow is closely related with 
arterial blood pressure, a correspondingly good 
correlation exists between the latter and cardiac 
oxygen consumption (r = 0 67) 

Between cardiac oxygen consumption and cor- 
onary resistance (expressed as coronary flow per 
100 grams per minute over mean arterial blood 
pressure) the relationship was fair (r = 0 63) 
Between cardiac oxygen consumption and cardiac 
work the relationship was poorer (r = 0 50), other 
factors obviously being present The correlation 
with cardiac output was poor (r = 0 09) 

The effect of explosne decompression to 30 mm 
Hg on the lung volume of the rat Abraham 
Edelmaw and R W Staca (introduced by Fred 
\ Hitchcock) Dept of Physiology, Ohio Stale 


Umv , Columbus A method has been devised for 
the determination of the volume of air m the lungs 
It consists of measuring the volume of normal 
saline displaced by the lungs, then reducing the 
ambient pressure* to 500 mm Hg and measuring 
the amount of expansion which occurs (the pressure 
volume relationship is a straight line for the pres 
sure changes used), and calculating the volume of 
air by an application of Boyle’s Law Such deter- 
minations have been made on the lungs of rats 
before and after collapse The results on 10 normal 
150 gram rats are as follows lung weight, 1 03 
grams, lung volume before collapse, 1 70 cc , after 
collapse, 1 36, air in lungs before collapse, 0 79, 
after collapse, 0 47 cc The calculated specific 
gravity of the lungs is 0 61 before collapse and 0 75 
after collapse 

This method is being used as a means of esti- 
mating the amount of lung damage resulting from 
explosive decompression to 30 mm Hg Results 
indicate that explosive decompression daily for five 
days produces a significant decrease in the volume 
of air in the lungs, w'hich probably is due to atelec 
tasis since there is no increase in lung w eight Rats 
explosively decompressed daily for fewer than live 
days show r no significant change m lung volume 
Rats that liaxm been explosively decompressed 
five times in rapid succession also show a decrease 
in the air contained in the lungs, but since there 
is an increase in lung weight, this change would 
seem to be due to hemorrhage 

The sphincter of Oddi M Eisenstein (by invi- 
tation) and H Necheles Dept of Gaslro-In 
tcstmal Research, Michael Reese Hospital, Chicago 
In anesthetized dogs phy siological saline solution 
was perfused through the common duct and the 
sphincter of Oddi into the duodenum The per- 
fusion pressure was registered A constant intra- 
venous injection of prostignnne increased perfusion 
pressure considerably Following suitable control 
periods, solutions of drugs with topic anesthetic 
effects were substituted for the saline perfusate of 
the common duct The resistance to perfusion 
dropped markedly for considerable periods of time 
The intravenous injection of the same dose of the 
same topic anesthetic drug did not relax the sphinc 
ter of Oddi as much nor for as long a period of time 
than when perfused through the common duct 

Some of the topic anesthetic drugs employed, 
such as trasentin, are used in medicine as spasmo 
lytic drugs It seems that part of the effect of such 
drugs are due to local interruption of reflexes rather 
than to systemic antispasmodic action 

The distinction between abeolar and icnti- 
latory types of pulmonary dysfunction Jami s O 
Elam (by invitation), A IIemincw a a and M B 
Visschlr Dept of Physiology, Umv of Minnesota 
Medical School, Minneapolis Patients with acute 
poliomyelitis were studied with the MilliLan 
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Smaller oximeter and by \ m Slake irierial oxygen 
saturation determinations In e iscs w itli brain stem 
disfunction, the so c died bulbar forms of the 
disease, there 11 m be normd minute respiratory 
a olumes but neaertheless 1 Ion irtcrml oxygen 
saturation while breitlung room air Increasing 
pulmonary aenfihtion Ins little if am effect upon 
the nrternl owgcn saturation Lpon oxygen ad- 
ministration, howexer, the lrtcrial owgeti satura- 
tion rises slowh to \ alues which sometimes ap- 
proach 100 per cent Pvticnts responding m this 
avna ire found to sufTer from pulmonary edenn, 
itclcUisis and/or hemorrhage In indents with 
paralyse- of respirator! muscles, the spinal form, 
increase in the tidd exchange with room air by 
artificial respiration raises the arternl oxygen 
■Nituntion to about 05 per cent and owgen admin 
istrntion brings about tlie same rise found in 
normal subjects, to 100 per cent Tlie difTerence in 
responses of the two tapes of patients distinguishes 
between primary ah eohr and prunan aentilatora 
defects m the respirator! mechanism 

The effect of prostigmine mcthalsulphate on the 
peine swnphjsis of (he guinea-pig I'm derick E 
Lan in and \t rnro II Lvvvton (ba imitation) 
Dept of Physiology and Pharmacology, l ntv of 
Irl arises A few months ago a group of guinea-pigs 
injected with progesterone and dcsoxa cordeo 
sterone acetate were being studied for relaxation 
of the pubic s\ mpln sis In some of them the separa- 
tion of the pubic bones could sc ireely be detected 
while in mam animals the pelus was similar to 
that of advanced pregnane! This ohseriation led 
to a search for something that would enhance the 
reaction The first substance tried w is prostigmine 
It proaed to bo a era successful not anU in guinea- 
pigs after injections of theelin and progesterone, 
but also w hen gn en alone 

Considerable relaxation of the svmphasts was 
also induced b\ one milligram of theelin followed 
in a few days by one tenth milligrim of prostig 
mine 

Excn if prostigmine was injected three or more 
weeks after the estrogen, marked separation of the 
pubic bones often occurred Oophorectom seems to 
aid the response 

The adrenal cortex and urea synthesis in the 
nephreefonuzed rat Think L Engll, E Irene 
Pevtz, and Mildred G Excm (introduced by 
Eugene V Stead Jr ), with the Technical Assist- 
ance of M Standifer Dcpl of Medicine, Emory 
l nu School of Medicine, Atlanta Ga A sensitive 
method for the measurement of urea production 
during brief time mtenals 1 ms been devised, using 
r its 10-17 hours after nephrectomy Total urea 
s! nthesis was calculated from blood urea leads on 
the basis of the equal distribution of urea through 
out t he body water, le 75 per cent of the body 
weight Male Sprague Daw ley rats, red Rockland 


rat chow uqlil nephrectomy , were found to produce 
urea at a constant rate during the first 22 hours 
after nephrectomy, measurements being made from 
0-10 hours, 10-19 hours and 19-22 hours, and some- 
times 22-10 hours after nephrectomy Intravenous 
admimslr ition of a mixture of the 10 essential 
amino acids plus glycine (Merck’s Vuj) at a dose 
of S 1 mg N/100 grams body weight at the 19th 
hour resulted in the conversion of approximately 
50 per cent of the injected nitrogen into urea during 
the subsequent 3 hours Subcutaneous injection of 
0 2 ml / 100 grams body weight of Upjohn’s aqueous 
cortical extract at the 10th and 17th hours had no 
effect 011 subsequent urea synthesis in otherwise 
untreated ncphrcctomizcd rats Double this dose 
promoted synthesis of an additional 4 3S mg urea 
lx/100 grams body weight during the 3rd to 6 th 
hours after injection When given in conjunction 
with intravenous amino acids, cortical hormone, 
exert at a dose of 0 6 ml /100 grams body weight 
it the 10th and 17tli hours effected no greater 
sy nthesis of urea during the 3rd to 6 th hours after 
injection than did either the ammo acids or the 
cortical extract alone The significance of these 
findings w itli respect to the relation of the adrenal 
cortex to nitrogen metabolism will be considered 
[ tided by a grant from the Committee on Research 
in Endocrinology of the National Research Council ] 

The effect of d-tubocurnrine on the central 
neraous sastem G hi Ea erect (introduced by 
R lx Richards) Dept of Pharmacology, Abbott 
Labtjs , North Chicago, Illinois In a series of 
studies on cats, rabbits and rats either prepared 
with epidural electrodes or silver electrodes on 
exposed cortex the effect of d tubocurarine on the 
EE G, the spike response to stimulation of contra 
lateral cortex, and the induction of conaulsive 
actiait' by electro shock or metrazol were deter- 
mined Great care is necessary m such studies to 
insure adequate artificial respiration Usually high 
O was added No signs of convulsions or twitching 
w ere observed unless anoxia was allow ed to dea elop 
The curarizing dose sufficient to cause respiratory 
partly sis m all these species is approximately 0 2 
mg/kg d tubocurarine With doses from 5 to 50 
times this amount no effect on the EEG avas noted 
Further, the convulsne dose of metrazol produced 
a (apical firing off of the cortex although all motor 
manifestations were absent and the electromyo- 
graph showed no spikes 

In these studies it would appear that d tubo- 
curarine had little or no direct effect on the CXS 
It seems probable that previous reports by r others 
of a convulsant action of d tubocurarine w ere due to 
inadequate artificial respiration and subsequent 
anoxic phenomena 

Electrical characteristics of cardiac muscle 
injuries J A E Evster and W E Gusox (by 
invitation) Dept of Physiology, bmv of If iscon- 
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sin Medical School, Madison Local regions of 
injury w ere produced on the ventricles of snapping 
turtles and dogs by the use of suction electrodes 
connected through direct coupled amplifiers and 
cathode ray oscillographs Potential, current flow 
and impedance were determined On placing vari- 
ous values of resistance in parallel with the injuries 
(“loading resistances”), it was found that the 
current flow increased from about 6 0 microamperes 
to about 10 5 microamperes with decrease of the 
parallel resistance from 5000 ohms to 1000 ohms 
Resistance of low er value dow n to 100 ohms caused 
no greater current flow The impedance on the 
other hand rose steadily with low'er parallel resist- 
ances down to 100 ohms from a value of about 2,700 
to 4,200 ohms 

Comparison of the electronegative and electro- 
positive phases of the injury show r ed that the latter 
was associated with higher potential development, 
greater current flow and low er impedance Increas- 
ing the area exposed to injury resulted in no signifi- 
cant change in voltage but significant increase in 
current flow and lowered impedance Comparing 
two injuries separately and in parallel showed no 
significant changes in potential, but significant 
increase in curient flow' and decrease in impedance 
with the injuries in parallel 

It is concluded that an injured region is the 
source of electric energy that has the character- 
istics of an electromotive cell or battery 

Tryptase (plasmin) and blood coagulation J H 
Ferguson, B L Travis (by invitation), and 
E B Gerheim (by invitation) Dept of Physi- 
ology, Umv of Notlh Carolina, Chapel Hill 
Natural protease {tryptase or plasmin or fibrinolytic 
enzyme), studied in a variety of modern plasma 
protein products, resembles weak pancreatic 
trypsin in 1 many proteolytic actions, mcl fibrino- 
lysis, fibnnogenolysis, etc and 2 “thromboplastic” 
activation of prothrombin to thrombin All these 
actions are inhibited by trypsin-inhibitors from 
pancreas, soy-bean, and egg-white Heparin, m 
amounts which are slightly antithrombic, does not 
prevent the activation or the actions of tryptase 
The plasma enzyme exists as an inactive precursor 
(tryptogen), absent from certain plasma products 
Other fractions, however, contain tryptogen or 
tryptase or both Enzyme activation is best ob- 
tained by suitable kinase, e g streptokinase (mis- 
called “streptococcal fibrmolysin”) Streptokinase, 
itself, is devoid of proteolytic, thrombic, or throm- 
boplastic effects In show ing up the thromboplastic 
action of tryptase (c/ trypsin) on highly purified 
prothrombin, it is important to use amounts of 
enzyme too small to give interfering proteolytic 
(oprthrombinoly tic) effects 

Control of peripheral blood flow responses in 
the human hand when other extremities are 
warmed B G Ferris, Jr , R E Forster, II, 


E L Pillion, and W R Christensen (intro- 
duced by H S Beldmg) The Quartermaster Corps, 
Climatic Research Laby , Lawrence, Mass The blood 
flows and skin temperatures of both hands of two 
lightly clad, male subjects were studied at ambient 
temperatures ranging from 16 2° to 30°C , using 
air plethysmographs and thermocouples Before 
recording blood flow's, subjects were exposed to a 
particular ambient temperature until a steady state 
was attained 

At an ambient temperature of 17°G , heating 
one hand to a skin temperature as high as 42 1°C 
had no effect on skin temperature or blood flow m 
the opposite hand, but did increase blood flow' m 
the heated hand slightly above the control value, 
needle thermocouple studies revealed thorough 
warming of the heated hand, and marked cooling 
of the unheated hand With both legs immersed 
in a w'ater bath at 42°C , an increase in hand blood 
flow and s km temperature occurred Baths at 40° 
and 38°C produced no such effects 

At an ambient temperature of 22°C , an increase 
m blood flow' occurred m the heated hand only 
However, at 24°C , both hands revealed increased 
blood flows and skin temperatures At 30°C , only 
the heated hand demonstrated any alteration in 
blood flow 

It is concluded that, under “cold” ambient 
conditions (21 5 C C or low'er), unless considerable 
heat is applied, pronounced vasoconstriction, prob- 
ably' centrally-mediated, prohibits local or gen- 
realized vasodilatation In the higher temperature 
range, body heat-loss is not so rapid, and merely 
warming one hand is enough to cause vasodilatation 
at 24°C , at 30°C , marked vasodilatation has oc- 
curred and any further heat load is dissipated 
largely by an lnciease in evaporation 

Effect of sodium caprylate on the thermal stabil- 
ity of the respiratory system m rat brain John 
Field 2nd and Ruth L Dryer (by invitation) 
Dept of Physiology, Stanford Umv Low con- 
centrations of sodium caprylate and related com- 
pounds maikedly increase the thermal stability 
of human and bovine serum albumin (Ballou, 
Boyer, Luck and Lum, 1944) Furthermore, 
caprylate inhibits the denaturation of albumin by 
urea or guanidine (Boyer, 1945) The present ex- 
periments w'ere undertaken to deternune whether 
caprylate would increase the thermal stability of 
the respiratory system of rat cerebral cortex, W'hich 
is presumably conditioned by the properties of the 
protein components of the several enzymes 

To this end the oxygen consumption (Qo:) of rat 
cerebral cortex slices (hereafter "brain slices”) 
was measured by the Warburg method in the 
presence of graded concentrations of sodium 
caprylate Concentrations ranging from 1 X 10~ 7 M 
to 1 X 10 -3 M did not affect brain slice Qo* at 
37 5°C for periods up to 3 hours However, in the 
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presence of certain concentrations of caprylatc, 
bnra slice Qoi decreased more rapidly after 10 
minutes at 15°C or 70 minutes at 12 5°C followed 
by transfer to 37 5° than in similarly treated con- 
trols The lowest tested concent ntions of capry Into 
wlucli produced this effect were 1 X 10~ 5 M nt 
45 C C and 1 X 10" 4 M it 42 5°C Thus, under the 
conditions of these experiments, sodium caprj late 
lessened rather tliam increased the capacity of the 
respiratorj system of cerebral cortex slices to 
withstand damage In heat 

Potentiation of response of rectus abdominis of 
frog to acetjlcliolinc bj dusopropjl fluoroplios- 
phate John C Fineutv (introduced bj Robert 
Gesell) Physiology I^ahy , [ ini' of Michigan, 
lrm .irfior Solutions of dusopropjl fluorophos- 
phnte (D F P ) w Inch produced a marked increase 
in the response of isolated skeletal muscles to 
exogenous acetjlcholine were acid in character 
Determinations of the aciditv of a bicarbonate free 
Ringer Locke solution containing M/2500 DFP 
indicated a pH of 3 3 

adjustment of D F P solutions to a pH value of 
approximately 7 0 bj the addition of sodium bi- 
carbonate produced a marked reduction of po 
tentiation 

The potentiation produced bj unbuffered solu- 
tion of DTP could, therefore, bo n combined 
effect of the anticholinesterase activity of pH and 
DFP This is supported by a comparison of the 
effects of sex oral acids on the response of the 
rectus abdominis to acetj Ichohnc CO , lactic acid, 
phosphoric acid and hydrochloric acid produced 
increased responses to acclx Ichohnc, the extent of 
which seemed to be related to the penetrating 
properties of the acid (Jacobs 1920, Fincrty and 
Gesell 1945) 

Adenosinetnphosphatase actmtj of mjosin 
from denervated skeletal muscle Ernst Fisciieb, 
Ernst Ifui (bj imitation), \ W Ramsex (by 
imitation) and C R Ryland (by imitation) 
Baruch Center of Physical Medicine, Medical Col 
lege of Virginia, Richmond Mvosin was extracted 
from mash of normal and denervated rabbit muscles 
according to the method of Szent Gy orgy i and 
purified bj repeated precipitation The adenosine 
triphosphatase actixitj per mg protein of the 
various fractions were tested with dog and rabbit 
ATP as substrate For mj osin from normal muscle, 
the increase in ATPase aclivitj with purification 
is mainlj due to removal of proteins without nnj 
ATPase actnitx The removal of inhibitory im- 
purities is of minor importance and well demon- 
strable only for the first precipitation 

Crude myosin extracts from denervated muscle 
have a much lower ATPase activity' than those 
from normal muscle This decrease is not due to 
increase in inhibitory substances With purifica- 
tion, the activity of the myosin increases more 


distinctly for denorvated than for normal muscle, 
but the ratio of precipitated protein to non-pre- 
cipitatcd is much smaller for myosin from de- 
nerxated muscles In contrast to myosin from 
normal muscle, the non precipitated fraction of 
mjosin from denervated muscle has some ATPaso 
activity 

The most purified myosin obtainable from muscle 
denervated for 25 days (x\ eight loss of 40%) had an 
ATPase activity of about 5 of normal myosin 
Calculations of the total ATPaso activity per gram 
muscle from the ratio and the activities of the 
various fractions, revealed that during the first 
week of denervation (weight Iosb of about 10%), 
the ATPase activity declines only little but di- 
minishes then rapidly, so that after 25 days (at 
40% weight loss) the ATPase activity is only about 
15% of that of normal muBcle 

Insulin, citrate and the rate of oxygen con- 
sumption bj isolated intact frog muscle Kenneth 
C Fisher, Javifs II via, (by invitation) and Joseph 
Stern (by invitation) Umv of Toronto, Toronto, 
Canada Both insulin and citrate stimulate the rate 
of ox j gen consumption by isolated frog muscle 
These effects however arc variable from one animal 
to another, and show marked seasonal fluctuations 
Thus in Into summer citrate m the concentrations 
used lias little effect, w hilc insulin stimulates The 
converse is true in w inter animals, l e during 
January and February 

The effect of insulin in the presence of citrate ib 
likewise very varinble from one animal to another 
and the average effect undergoes a marked seasonal 
fluctuation On winter animals, i e during January 
and February', insulin added to muscles respiring 
in the presence of citrate increases the rate of 
oxygen consumption on the average about 30%, 
while in the summer there is, on the average, no 
effect The effect can be increased, at certain times 
of the year, bj injecting organisms prior to the 
removal of the muscles, with macerated frog 
pituitary gland or by' subjecting the animals to 
abnormal warmth It is found to be related, under 
all circumstances to the glycogen content of the 
muscles 

It is a pleasure to acknowledge that this research 
was made possible, in large part, by' grants from 
The Banting Foundation of Toronto 

Determination of gases in 07 to 0 14 cubic 
millimeter of blood 1 Walter Flagg (introduced 
by Laurence Irving) Edward Marlin Biological 
Laby , Swarthmorc College The method permits 
sampling, transfer and determination of carbon 
dioxide and oxygen m 0 7 to 0 14 cubic millimeter 


1 This -work ivas done with the aid of Coat Reimburament 
Scientific Re earch and De'olopment Contract #\V33-038 
ac-1437S between Swarthmorc College (Department of Zoolog} ) 
and the Air Materiel Command \\ right Field 
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blood with an accuracy of ±0 6 per cent for the 
larger and ±1 per cent for the smaller samples 
The blood is sampled into a fine glass capillary 
and transferred directly to a mercury filled microm- 
eter burette of one cubic millimeter capacity 
accurate to appi ovimately one in 3000 Beta een the 
burette needle and the micrometer is interposed a 
mercury filled detachable extraction chamber 
which on its nails has a coating of dried acid and 
ferncyamde The tip of the needle, containing the 
blood sample, is capped off with wax and the needle- 
extraction chamber unit detached from the microm- 
eter and placed m a centrifuge tube with the 
loner end of the extraction chamber dipping into 
the mercuiy Vacuum extraction and mixing of the 
sample nith the dried reagents takes place by 
centrifugation Reabsorption of the extracted blood 
gases is prevented by sudden stopping of the 
centrifuge nheieby the mercury shoots past the 
solution sticking to the nails, leaving the extracted 
gas m contact only with mercury The burette 
needle is detached from the extraction tube and 
put on to the micrometer burette The nax tip is 
removed in a drop of acid solution and the gases 
are analyzed according to the method outlined by 
Bodil Schmidt Nielsen, “Accurate Analysis of 
0 4-0 1 Cubic Millimeter of Gas ” 

Estimation of carbon dioxide and oxjgen in a 
12 cubic millimeter blood sample 1 Sarah C 
Flemister (introduced by Lauience Irving) Ed- 
ward Mai tin Biological Laby , Sivarlhmore College 
The syringe method of Scholander and Roughton 
for the determination of blood gases has been 
adapted to the combined estimation of oxygen and 
carbon dioxide in a 12 cubic millimeter blood 
sample The blood sample is laLed in the syringe 
with ferricyanide saponin solution which releases 
oxjgen from its chemical combination Strong acid 
phosphate solution is tl e i introduced to set free 
the carbon dioxide Ihe gases are extracted from 
the solution In vacuum extinction in the sjunge 
The capillary is cleared and bubbles broken up by 
whirling the sinnge in a simple hand sling The 
extracted gases are measured and selectively ab- 
sorbed bj alkali and pyrogallol The method has 
been checked against the \ an Slj he method and 
gives accuracies of ±0 7 \ oluhie pci cent for 
oxygen and dbl 0 volume pei cent -for carbon di- 
oxide on samples of mammalian (blood Analjses 
indicate that the method is equauj accurate for 
a\ian and fish blood The metlioa is useful for 
work w here large blood samples can rsit be obtained 
and is well adapted for work in the field 

The response of the pH of sjnovuq fluid in the 


1 This work nac <!ci ' with the aid of Cost Reimbursement 
Scientific Research and De'clopment Contnct #W33 03S 
nc between Swnrthmorc Coi C e i Department of 7oologj ) 

and the Xir Materiel Command Wi fit I leld 


anaesthetized dog to circulatorj influence Fraxa 
Folk (by invitation), C I Reed, and N R 
Joseph (by invitation) Dept of Physiology and of 
Medicine, Umv of Illinois, Chicago Colleges 
Simultaneous observations of the pH of knee joint 
synovial fluid and femoral venous blood were made 
on anaesthetized dogs by a method which has been 
previously reported Observations in the resting 
state w ere compared w ith those under the follow ing 
conditions (1) vagus nerve stimulation, (2) femo- 
ral nerve stimulation with resulting muscular con- 
traction, and (3) simultaneous vagus and femoral 
nerve stimulation In each case, the pH readings 
were taken immediately after stimulation and 
during a recovery period in which the values 
returned to approximately the resting values The 
effect of stimulating the vagus was to lower the 
blood pH by almost 0 10 on the average, while the 
joint pH remained unchanged The blood pH re 
covered rapidly in the period after stimulation 
Femoral nerve stimulation resulted in a lowenng 
of both blood and joint pH recovering more rapidly 
in the resting period Simultaneous femoral and 
vagus stimulation also resulted in lower pH of both 
blood and joint, but the effect on blood pH was 
greater on the average than that on the joint pH 
Recovery curves were similar to those in which 
only the femoral neive was stimulated The results 
indicate that joint pH is not affected by small, 
transient changes of blood pH, but is influenced 
markedly by local muscular activity with pro- 
duction of diffusible acid metabolites 
The rate of increase of arterial oxjgen satura- 
tion following inspiration of 100% oxjgen W S 
Fowler (by invitation) and J H Comroe, Jr 
Dept of Physiology and Phai macology, Graduate 
School of Medicine, Umv of Pennsylvania Con- 
tinuous observations weie made of the rise in 
arterial oxj’gen saturation (oximeter) of normal 
adults following the change from breathing room 
air (19 subjects) or low oxj’gen mixtures (11 sub 
jects) to breathing 100% oxj’gen The increase in 
arterial saturation is mitiallj lapid and then ap- 
proaches the maximum (100% saturation) more 
slowly, requiring in both groups an average time 
of about 45 seconds to reach the maximum The 
instrumental lag is about 5 seconds and the circu- 
lation lag (lung to ear) 5-10 seconds Since the first 
inspiration of 100% oxjgen bj r subjects previously 
breathing room air raised the pCK of the terminal 
volume of the succeeding expiration (“alveolar” 
air) to more than 160 mm Ilg, at which tension the 
hemoglobin should be practically completely sat- 
urated with oxj’gen, and since hemoglobin in the 
lung capillaries is said to become oxjgenatcd m 
less than a second, there remains about 30 seconds 
between the attaining of an “alveolar” pO- of 
160 mm Hg and the appearance of completelj 
saturated arterial blood One basis for explanation 
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of this time lag mav be unc\ on gns mixing in the 
lung or slow diffusion, mid the rate of arterial 
oxygen increase may serve as a test of these func- 
tions Iljpcrvcntilation with 100% oxygen de- 
creased the time required to reacR maximum 
oxygen saturation Patients with pulmonary 
emphj sema show cd less rapid increases and marked 
prolongation of time to maximum saturation 

Vasomotor and sudomotor patterns m the skin 
of the linger and forearm F E Fravke, W C 
Rvxdilt, D E Smith (by imitation) and A B 
IIfrtzmax From the Dept of Physiology, St Louts 
Unto School of Medicine, St Louis, Mo The ques 
tion whether there is a correlation between vasom- 
otor and sudomotor activities in different skin 
areas has been studied by the simultaneous re- 
cording of the cutaneous blood flow and sweating 

\\ c lia\ c obscrv cd sev oral different combinations 
of vasoconstnciton and sweating m the finger pad 
and skin of the forearm Certain patterns of ac 
tivitv are encountered much more frequently tlian 
others Sweating and vasoconstriction m the finger 
pad are regularlv induced by such stimuli ns 
noises, deep inspiration, mental arithmetic, etc 
\ccompanving vasoconstriction and sweating in 
the forearm may occur but the absolute magnitude 
of the change is much less, the relative change m 
blood flow may be considerable, the relative sweat- 
ing response is usuallv much less m the forearm , 
however, striking changes in both blood flow and 
sweating have occurred 

Periodic sweating mny occur m either the pad or 
forearm alone or m both simultaneously Vaso 
constrictor waves m the finger are frequently but 
not always accompanied bv similar waves in the 
forearm, but the absolute magnitude of the changes 
m the latter tend to mask the smaller waves 

Vasomotor and sudomotor effects in the pad may 
occur simultaneously without measurable similar 
changes in the forearm , the com erse has not been 
observed [Aided by a grant from the United Stales 
Public Health Scrucc 1 

A method for determining the ulcer-preventive 
factor m enterogastrone concentrates Jesse N 
Frederick (by invitation, and Harri Green- 
card From the Dept of Physiology, Northwestern 
{/mr Medical School, Chicago, Illinois The pub- 
lished methods of bioassay of enterogastrone con- 
centrates are based either on a determination of its 
ability to depress the parietal secretion of the 
stomach, or on a test of its effectiveness in pre 
v enting ulcer development in the Mann Williamson 
dog The former procedure is brief but indirect, 
the latter is direct, but requires months to yield 
its answer To obviate these defects, the present 
method has been designed, in which adult white 
rats are anesthetized, the abdomen opened, and 
0 2 to 0 25 cc of 20 per cent phenol m water injected 
into the stomach wall through the serosa The 


wound is closed and the animals kept for a week, 
after which they are sacrificed and the injected 
region of the stomach examined When assaying the 
ulcer-preventive potency of an enterogastrone 
concentrate, this is injected intramuscularly m the 
rat for six days before and six days after the phenol 
treatment The procedure has yielded a dofimte 
pounched out ulcer w ith an indurated margin m the 
majority of untreated rats, whereas protection 
against its development Ins been noted in most of 
the injected ones The advantages of this method 
of assav lie m its case of execution, in the rela- 
tively short interval required, and m the fact that 
it measures directly the property of the concen- 
trate which is of primary therapeutic interest 

Spasticity in transverse lesions of the spinal 
cord in humans L W Freeman and R F Heim- 
rurger (bv mv llntion) Paraplegia Section, Ken- 
nedy Veteran’s Administration Hospital, Memphis, 
Tennessee Although careful studies were carried 
out by Head, Holmes and others on large groups of 
paraplegic patients m World War I, the survival 
period in general was too short for accurate ap- 
praisal Intcreurrcnt infections, decubitus ulcers, 
and renal and vesical calculi, all contributed to a 
high death rate Since the advent of newer types 
of care and chemotherapy, survival has been the 
rule This has allowed observations on patients free 
of complicating features 

Complete transverse lesions of the spinal cord, 
proven by exploration, arc considered separately 
Those patients with function below the point of 
lesion are not included Physiologically complete 
lesions which have been present more than one 
year without change, are discussed Since the 
lesions in general were not discrete, the site of 
injury did not correlate well with the development 
of spasm Mass reflexes w ere not observ ed, although 
component parts of the mass reflex were Crossed 
extensor thrusts were demonstrated in many in- 
stances Spasm tended to reach its greatest seventy 
in three months, maintained itself at this level for 
approximately' nine months, and then gradually 
diminished 

Acute and chronic studies in abdominal dis- 
tention David M Fbfxch, Walter M Booker, 
and Pedro A Molano (introduced by A B 
Luckhardt) Dept of Pharmacology, Howard Unw 
School of Medicine lctile Previous studies have 
demonstrated that circulatory failure could be 
produced in dogs by increasing the intra abdominal 
pressure (by inflating a balloon in the peritoneal 
canty, the stomach or by air m the peritoneal 
cavity) Small abdominal areas are apparently more 
sensitive to a given pressure (5-10 mm mercury ) 
than larger abdominal areas Similarly', larger ab- 
dominal areas can stand a higher pressure and a 
longer duration of such pressure before circulatory 
failure appears than in cases of smaller abdominal 
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areas, and m animals with smaller abdominal areas 
there seems to be a tendency toward almost im- 
mediate drop in blood pressure upon inflation, 
while m ammals with larger abdominal areas the 
blood pressure may rise and remain elevated for 
several minutes or longer, collapsing suddenly 
Axis deviation and possible myocardial damage 
exist, indicated by changes in the contours of the 
ECG There is the suggestion that the constriction 
of coronaries occurs via the vagal pathway, since 
section of the vagi is folowed by a tendency of the 
ECG to return toward the pre-inflation pattern 
Chrome Air was introduced into the penoneal 
cavity once or twice a w eek, increasing the amounts 
each time m order that there would be a gradual 
but not too severe increase in abdominal distention 
Pressure varied betw een 10 and 40 mm of mercury 
Some animals succumbed early (2-3 days) to the 
pressure Others lasted for weeks or even months 
with high intraabdominal pressures depending on 
the care taken in gradually inflating the abdomen 
(not too seveie in early inflations) and on ab- 
dominal aieas At death autopsies shoved gen- 
erally' Hemorrhagic fluid m the abdomen and 
thorax, hemorrhages over the intestine, hemor- 
rhages over the lungs, distention of the mesenteric 
vessels, in some instances kidneys and ureters 
presented picture of hydronephrosis, and m others 
there were small hemorrhages over the cortical 
areas of the kidneys Urinary output decieased 
follow mg inflation, followed by periods of diuresis 
Urinary output returned to normal levels if and 
when air was allowed to absorb lowering pressure 
in the abdomen Mean blood pressure (mercury 
manometer) is increased slightly or is increased 
markedly followed by a return just above the pre- 
inflation levels 

Cortical connections of parietal and frontal 
opercula in the monkey (Macaca Mulatta) J D 
French, 0 Sugar and J Chusid (introdued by 
Warren S McCulloch) From the Depts of Psy- 
chiatry and of Neurology and Neurological Surgery, 
Umv of Illinois College of Medicine, Illinois 
Neuropsychiatru, Inst , Chicago By local strych- 
mmzation and recording induced activity, the con- 
nections to and from the infero-panetal and infero- 
frontal planes (l-p p a nd l-f p ) and other cortical 
areas have been mapped The l-p p corresponds 
to Woolsey’s secondary sensory receptive area 
The l-p p has afferent and efferent connections 
w ith the pre- and postcentral convolutions bilater- 
ally The connections are much stronger until the 
primary sensory cortex than with the primary 
motor cortex In general the posterior portion of the 
l-p p is connected with the leg and shoulder areas 
of the sensorimotor cortex and the anterior portion, 
ith the thumb and face areas 
The l f p has no connections with the sensori- 
motor cortex, with possible exception of the face 


areas, but projects to area 6 on the neighboring 
convexity 

The l-f p and l-p p are connected across from 
one hemisphere to the other homiotopically There 
are no projections from l-f p of one side to l-p p 
of the other side or vice versa 

Further study of central chemical control of 
breathing with aid of dusopropylfluorophosphate 
and prostigmme Jeane Siskel Fret (by invita- 
tion) and Robert Gesell Physiology Lab , 
Umv of Michigan , Ann Arbor Initial doses of 
dusopropylfluorophosphate (DFP) in anesthetized 
dogs usually produced a slow ly increasing hyperp- 
nea and, later, increased activity of accessory' 
respiratory muscles Effects were more striking 
w hen injections w ere made via the vertebral arterv, 
which suggests importance of central action of 
DFP When injections were repeated, torsal 
respiratory movements often decreased in intensity 
whereas the intensity of accessory movements 
continued to increase, which suggests a disturbed 
balance of nervous integration Further evidence 
for a disturbance m balance of nervous control of 
respiration following DFP was demonstrated by 
(1) disproportionate potentiation of the expiratory 
component of eupneic breathing, and (2) a weak- 
ened inspiratory component wnth a relative increase 
in expiratory component m response to faradic 
stimulation of the carotid nerve 

Respiratory responses to faradic stimulation of 
the vagus or carotid nerves during DFP poisoning 
were followed by prolonged after-discharge not 
found in control observations 

The effects of prostignune differed somewhat 
from those of D F P causing an initial depression 
of breathing such as described by Schw eitzer and 
Wright This depression was followed by a pro- 
gressive increasing hyperventilation Hyperactiv- 
ity' of respiratory' muscles was also noted in ammals 
subjected to uniform artificial ventilation admin- 
istered to eliminate the anti-cholinesterase effects 
of decreasing pH during the initial stages of de- 
pression 

These experiments complement those of carbon 
dioxide and physostigmine in supporting the acid 
neuro-liumoral theory of nervous integration of the 
respiratory act 

Assay of urinary estrogens by ultraviolet ab- 
sorption spectrophotometry Harrt B Friedgooo 
and Josephine B Garst (by invitation) Cancer 
Research Foundation of California and William G 
Kerclkoff Labys of Biological Science, California 
Inst of Technology, Pasadena, California Previ- 
ous studies have demonstrated that ultraviolet 
absorption spectrophotometry can be applied to the 
quantitative determination of pooled or single 
samples of crystalline estrone, estradiol and estriol 
by virtue of the type of absorption curves and 
concentration-extinction relations which these hor- 
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mo ncs evlnbit under ronl rolled c\penmenl il con- 
dition® Further investigations with this qmntitn- 
(ii e technic Iwc disclosed (Inf current chemical 
method® do not effect i elcan cut Fejnmtion of (ho 
androgens from the estrogens or of cstriol from tho 
c®trone estradiol fraction 1 he significant losses of 
estrocens m\ ohed m these ninnipiilntions have 
been difiuitlt, if not mijiossiblc, to estimate nc- 
eurateh because of the relative lack of sonsitivitv 
of the colorimetric and biaassav methods of quanti- 
tation as compared with that of ultraviolet absorp- 
tion spcctrophotomctn On the Insis of these 
findings a new method has been developed for tho 
accurate sejvirationaiid tssav of the three estrogens 
in aqueous alcoholic solution A study lias been 
made of the fictors involved m the application of 
ultraviolet absorption spcctrophotomctn to the 
evfraction and separation of the estrogens from 
unne— with particular reference to the removal of 
the background material which interferes with the 
quantitative reading of the estrogen curves 

Pancreatic secretion in man in response to 
administration of secretin and insulin M If F 
Fpirnvu\ and W m f Snau (In invitation) 
Dtp! of Phi/noloae Jefferson Medical College, 
Philadelphia, Pennnjiarua 

Pancreatic secretion in response to secretin ad 
ministration was studied in 13 healthv subjects and 
14 patients suspected of liaving pancreatic or 
bdian tract disc iso Gistrio and duodenal con- 
tents were obtained bv double lumen tube with 
continuous aspiration The secretin was prepared 
b\ a procedure developed in this hboratorv (Fried 
man and Thomas) and was found free from tone 
effects 

In one senes of 2G healthv normal fasting sub- 
jects secretin was given intravcnouslv at a dosage 
level of I 1 clinical units per kilogram bod} weight 
One hour later 1G of these subjects received mtra- 
venou°lv a second dose of secret in combined with 
msulm (01 unit per kilogram bodv weight) The 
remaining 10 subjects at the end of the first hour 
received a second injection of secretin alone 

The average liourl} volumes of duodenal con 
tents reeoiered were practicall} identical in both 
groups of patients Both groups showed an initial 
nse in trvpsin concentration following sccrctm 
injection In the subjects receiving secretin alone 
the enzyme concentration then decreased progres 
sivel} to levels below basal values In contrast, m 
the subjects receiving insulin there was a definite 
increase in enzyme concentration following the 
msulm administration In another series of 4 pa- 
tients with pancreatic disease, the volumes of 
fluid secreted were within normal limits but all 
samples, even after insulin administration, showed 
almost complete absence of enzvmcs This disso 
cintion suggests the possibihf} that normall} dif- 


ferent secrctor} units participate m the production 
of fluid mid enzyme 

Presence of a specific gastric hormone (gastrin) 
in the dog’s pjlonc mucosa M H F Friedman 
and Eiizaretii N King (b} invitation) Dept 
of Physiology, Jefferson Medical College, Phila- 
delphia, Pennsylvania An o\ traction procedure 
used m the preparation of secretin from hog in- 
testine (Friedman and Thomas), differing from 
those of cither Iv} or Komarov, was applied to the 
mucosa of tho stomach and duodenum of tho dog 
m an attempt to isolate “gastrin ” Assays of the 
potency of different evtracts to stimulate gastric 
secret ion vv ere made on fast ing cats under nembutal 
anesthesia 

Intravenous administration of 60 mg of pyloric 
mucosal evtracts stimulated gastric secretion 
From n control hourly rate of 0 2 ec of alkaline 
mucus, secretion was augmented to 8 or 10 cc 
per hour of clear juice with a total aeidit} ranging 
from 130 to 140 in eq perl These pyloric evtracts 
h id no effect on either pancreatic or hepatic secre- 
tion in acute evpenments on dogs although duo- 
denal evtracts, similar!} prepared, had very 
pronounced secretin like action on the pancreas 
mid liver 

When determined b} the cat blood pressure 
method pvloric evtracts in doses which were 
effect iv e in stimulating gastric secretion w ere found 
to be practically histamine free (less than 0 4 
gamma histamine per GO mg dose) The evidence 
favors the view that a specific gastric hormone, or 
“gastrin,” evists in the dog’s p}lonc mucosa The 
evcitator} effect of tho p}Jonc evtract on the 
gastric glands probably was not due to traces of 
histamine since (1 ) the histamine content w as less 
tlian 6 per cent of the rejiorted threshold dose, 
and (2) in small doses histamine by intravenous 
route evcites gastric secretion only when given 
continuousl} , whereas the pyloric evtracts were 
given m a single dose 

Treatment of non-specific ulcerations of the 
intestinal tract with evtracts of intestinal mucosa 
M H F Friedman, B F Haskell (by invita- 
tion), and Wvi J Snipe (by invitation) Dept 
of Physiology, Jefferson Medical College, Phila 
dclphia The hypothesis was entertained that both 
peptic ulcer and non specific ulcerative colitis are 
due to the absence of a factor normally present in 
the intestinal mucosa Differences in. the lesions 
are assumed to be due to st ructural differences in 
the mucosa of the regions involved Evtracts of 
hog’s small intestine mucosa were fed to seven 
patients with proved idiopathic ulcerative colitis 
that were refractory to other forms of treatment 
Sigmoidoscopic examination was performed on each 
patient before and at intervals after commence- 
ment of therapy Results were evaluated by 
changes in the appearance of the mucosa, frequency 
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of bowel movements, consistency of stools, presence 
of blood and mucus m stools, and the overall 
symptomatic picture No other medication or 
special diets were given 

Definite sustained improvement has been shown 
by six patients while one patient has shown ques- 
tionable benefit The first sign of improvement 
usually was a reduction in frequency of bowel 
movements, followed by a return of the stool con- 
sistency towards normal, and finally disappearance 
of blood and mucus The rectosigmoid mucosa 
showed decrease in friability, disappearance of 
ulcers, and decrease in hyperemia Improvement 
was first noted after 2 to 5 weeks, occurring earlier 
in patients with illness of less than one year’s 
duration In an additional case of regional ileitis 
not benefited by surgery the bowel movements 
were reduced after 12 days’ treatment from 8 loose 
bloody stools to 2 formed blood-free stools per day 

Final evaluation of the treatment must await 
study of a larger senes of patients and a longer 
period of observation 

Changes m the distribution of sodium, potas- 
sium and water in muscle following release of 
tourniquets F A Fuhrman and J M Crismon 
Dept of Physiology, Stanford Umv School of 
Medicine Water, sodium and potassium were de- 
termined in the muscles of the hind legs of rabbits 
after removal of tourniquets wdnch had been left in 
place on one leg for 1, 2, 3 and 4 hours Samples of 
muscle from both legs were taken 2 hours after re- 
lease of the tourniquets The values given in the 
table are expressed as excess sodium or water per 
100 grams fat-free solids in the muscles of the 
occluded leg compared to the concentration of these 
substances in muscles of the opposite leg 


Hours 

occluded 

Gastrocnemius 

Tibialis antonor 

Excess Na 
(mJEc ) 

Excess H-0 
(gras ) 

Excess Na 
(m Eq ) 

Excess HiO 
(gras ) 

1 

9 13 

05 7 

3 85 

48 5 

2 

12 01 

86 1 

5 67 

44 1 

3 

30 7 

193 9 

10 72 

90 3 

4 

41 4 

201 5 

15 37 

92 7 


After 4 hour occlusion the gam of sodium exceeds 
the gain of water in the gastrocnemius to such an 
extent that it is concluded that sodium has pene- 
trated into the intracellular compartment Such 
penetration of sodium does not occur after 1 and 
2 hour occlusion 

Ablation of area 13 in primates J F Fulton, 
R B Liyixgston (by invitation) and G D Davis 
(by invitation) Lahy of Physiology, Yale Umv 
School of Medicine, New Haven, Conn The pos- 
terior portion of the orbital gyrus (Walker, J comp 
Neurol 73 59, 1940) has been ablated in a number 
- primates Surgical exposure is readily obtained by 


reflecting a large hexagonal calvarium flap hinged 
on one temporal muscle followed by elevation of the 
frontal lobes After unilateral ablations of area 13 
no behavioral alterations could be detected and 
temperature regulation remained normal Confirm- 
ing Ruch and Shenkm (J Neurophysiol 6 349, 
1943), bilateral ablation of area 13 consistently 
resulted m motor hyperactivity quantitatively 
four to eight times greater than preoperative ac- 
tivity as gauged by a capacitance-regulated activity 
cage In adult female monkeys (M mulatto.) the 
hyperactivity is cyclic, with well-defined periods 
of diminished activity occurring every 28 days and 
corresponding with the periods of oestrus 

Simple cortical incisions, 4-5 mm deep, around 
all margins of area 13 fail to induce these activity 
or temperature-regulatory changes, suggesting that 
fibers from area 13 ascend vertically into the an- 
terior extremity of the caudate nucleus [Aided by 
a grant from The Fluid Research Fund, Yale Umv 
School of Medicine ] 

Hepato-renal factors m circulatory homeostasis 
X An hepatic enzyme system which inactivates an 
hepatic vaso-depressor R F Furchgott (by 
invitation) and Ephraim Shorr Dept of Medicine, 
Cornell Umv Medical College and The New Yorl 
Hospital, New Yorl City Normal liver slices 
aerobically inactivate a vaso-depressor principle 
(VDM) present in plasma and liver in irreversible 
shock and formed by normal liver on anaerobic 
incubation Liver slices from animals m irreversi- 
ble shock or after a 2 hour anaerobic incubation lose 
this property Neither normal nor shocked liver 
inactivate VDM anaerobically (Shorr, Zweifach 
and Furchgott, Science, 102 489, 1945) 

A cell-free saline-phosphate extract of normal 
liver (rabbit, dog, beef) has been prepared which 
inactivates VDM aerobically but not anaerobically 
Extracts similarly prepared from livers removed 
during irreversible shock or previously subjected to 
anaerobic incubation for 2 hours failed to inactivate 
VDM It would therefore appear that the VDM 
inactivation system in normal liver extracts is the 
same as that in noimal liver slices Since it is only 
active aerobically, it is tentatively called VDM 
oxidase 

VDM oxidase has two components a heat-labile 
apoenzyme and a heat stable co enzyme The co- 
enzyme is precipitable by barium and alcohol, and 
by mercuric nitrate Although not yet purified from 
liver extracts, its fractionation characteristics re- 
semble those of muscle adenylic acid Muscle, but 
not yeast, adeny lie acid has been found to reac- 
tivate the apoenzy me of TOM oxidase 

The co enzymic of VDM oxidase restores the 
VDM inactivating capacity to both liver slices 
which have lost this property' through previous 
anaerobic incubation, and to saline phospliate ex- 
tracts prepared from such slices [Aided by grants 
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/tow the Jonah Man), Jr l oumiaium nnd the 
l h l f Hit Co 1 

Prohminnn observation*" on dogs subjected to 
negab'c “O’ li'Us], Givmti ind Horn ut S 
^mw (introduced In II M '■'uoonci ) leio Unit 
ml 1 ah i tir Material Command li radii 
held, Dauton Ohio To gun knoulidge of pi 
thology resulting from liogitivo g vneutlu tired 
docs harnc'-sed on the liunnn reiitnfuge m the 
‘lund out ’ poMtion, wire given emv-eiutUL two 
minute runs ut 7 g (negative) Vt tin*. ovjKixttrc, 
conM int findings vveri hi morrh igi"- into t he mucous 
niemhrnne of the nere'-vorv uiiin n middle • \r 
rhnmbcr, uid the n mo ph in n\ I di m i ittd lieinoi 
rltage aim were noted in tin tongue conjuiiitn to, 
nnd submit moons ti«Mie of the snip Ineonst mt 
finding'- were itclectoMu of one or more lotus of 
the lung nnd lo'-'- frerpientU Urge henutonns into 
the ‘mini urn Some of the uunuln died during or 
minicdiiteh lfter the run with respinton future 
preceding icssntion of heirt l>ent I lie^e itcitlis 
were not neces-einli a«ornteil with un\ gro^s 
evidence of cerebral lienmrrli ige Of the surviving 
animals inn-t helmed normnlli lfter rcco\cr\ 
from nne-tlieni i 

In another group of dog= the first noted e\idcnce 
of mjurv dtirnir exposure to incronsing time g 
vulues w is the formation of i>etochivc in the mu 
cou* nicmlimne of the accc^-on sinuses V studv 
was then made in which the interior will of the 
frontnl sinus iris remoicd liid t he time of ipjieir 
nnce of peteclmc in the mucosa during cenlrifugu 
lion to various amounts of lug'll lie g iris recorded 
inth u rope iting enmen B mid on this technique, 
i tune g curve lias Leen prewired which illustrates 
increase tn tolerance with decn re in time 

Fecal excretion of androgens b) the dair) cow 
during pregnane v E X Gwiit uid liuis mu B 
Lo\ ow in (introduced In C V ALinshc) Colorado 
Agricultural Lxpcnmcnt Stall on, ] art Collins, and 
Dept of Biochemistry, L mi of Colorado School of 
Medicine, Denier During studies of experiment d 
se\ reversal and hormone metabolism in dam cat 
tleoneof us discovered in 1042, independent)! , tliat 
feces from pregnant tlnrv cows cont lined large 
amounts of androgenic substances fctnee then the 
following observations have been made 

Greatest concentration of androgens in feces 
occurred dunrg the last month of prcgnnncv Steer 
and bull manure were relatnclv inactive 

These heat labile subst inccs were active by 
mouth when assaved with cockerels 10 davs old 
Comb hv pertrophv up to 1200 per cent occurred 
with simultaneous tcsticularatrophv Primitiv ese\ 
cords, characteristic of the emhrvonal gonad, 
appeared 

Methvl testosterone nnd androstenedione were 
active orallv in clucks The effects of the latter 
simulated more closely the action of feces than did 


the effects of the former Progesterone was inactive 
One kilogram of dried feces contained androgenic 
potenev equivalent to 300 mg of methyl testos- 
terone or ISO mg of androstenedione Active ex- 
tracts showed similar potenev orally nnd by comb 
inunction 

\occssorv son organs of the castrate rat failed to 
respond to manure feeding, but injections of neu- 
tral ketones stimulated their grow tli 

Characteristic variations in potency occurred 
from month to month during gcstration Maximum 
[lotcncv was noted during the last week of preg- 
nant! nnd excretion dropped shnrply to zero at 
c living The curves of these values resemble to a 
considerable extent those obtained by Venning 
(Endocrinology 39 203, 10-1G ) for urinary corticoid 
i xcretion during human pregnanev 

Tceil androgen excretion also occurs during the 
normal cstrous cvcle with a peak coincident with 
corpus 1 utcuin maturation 

The elTect on rats of large doses of an estrogen, 
the methyl ether of bis-dehjdrodoisjnolic acid 
Uom ut Gal xt nnd Mildred Liling (by invita- 
tion), Dcpts of Biology and Zoology, New YorL 
and Syracuse l niv Female rats approxi- 
mating 115 grams in weight received by stomach 
tube ditlv either 0 5 or 0 1 mg of the methyl ether 
of bis debt drodoisv nolle acid (MDD V) for 30 days, 
or similar doses of etbinvl estradiol (EE) Controls 
were untreated Each group approximated 10 
anini ils 

Body iccight increases were almost completely 
suppressed by both doses of MDD 4., and reduced 
to 25% of normal by both doses of EE 

Pituitary ncighl increased bv 156% m animals 
recen ing 0 5 mg doses of MDD V, and by 100% 
in those rcceiv ingO 1 mg doses EE produced lesser 
effects Adrenal iccight increased variably but 
n\ ertged a 70% rise in the animals receiving 0 5 mg 
MDD 4 and 50% in those receiv mg 0 1 mg The 
higher doses of EL produced a 2S% increase, the 
lower doses none Oianan ucight was reduced 
variably bv all treatments but more by EE than 
by MDD V L tcrinc weights were increased by both 
doses of MDD V (S7% and 45%), but not signifi- 
cantly by EE Thymus iccight was decreased by 
46% with both doses of MDD 4 and by 32% and 
1S% with the two doses of EE 

Hemoglobin levels did not differ significantly in 
treated animals from those m untreated controls 
Differential counts showed a decrease in lympho- 
cy tes of 6 to 10% in all treated groups, with a rise 
of similar magnitude in neutrophils 

The effects of MDD 4, including unreported 
histological observations, were m general the classic 
ones of estrogen overdosage MDDA exhibited in 
most instances distinctly greater effects than EE 
[Aided by a grant from the Ciba Pharmaceutical 
Products, Inc J 
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Cause of death from explosive decompression at 
high altitudes S Gelfan, L F Nims and R B 
Livingston (by invitation) Laby of Physiology, 
Yale Umv School of Medicine, New Haven, Conn 
Unanesthetized rats were suddenly decompressed 
in a pressure chamber from a simulated altitude of 
20,000 feet to altitudes ranging up to 75,000 feet 
Continuous recording of respiration and EKG 
was maintained throughout the experiment The 
half-time of decompression was about 0 2 second 
The average duration of respiration, with decom- 
pressions above 52,000 feet, was 17 8 seconds 
Respiration lasted progressively longer below 52,000 
feet It is suggestive that rats would survive sud- 
den decompressions at altitudes below 35,000 feet 

When breathing air, the survival time is inde- 
pendent of the final altitude after decompression as 
long as the latter is above 52,000 feet At this alti- 
tude the alveolar vapor pressure and probable CO? 
pressure are together about equal to the barometric 
pressure The animals therefore die from anoxic 
anoxia which is as complete at about 52,000 feet as 
it is at 75,000 feet or higher Respiration in un- 
anesthetized rats suddenly exposed to pure nitro- 
gen gas stops in 20 7 seconds The slightly' longer 
survival time is probably due to the residual air 
in the lungs of the N 2 animals as compared to the 
sudden complete deflation of lungs during sudden 
decompression 

While the hearts continue to beat for some nnn- 
utesafter decompression^ sudden marked reduction 
m rate occurs at about the same tune as respiration 
ceases in both anesthetized and unanesthetized 
rats The experiments so far suggest that for sur- 
vival, the interval between decompression and 
recompression is a function of the duration of 
respiration after decompression at any given alti- 
tude [Investigation carried out under Contract 
W -33 -038 -ac- 14507 ( Wright Field ) between the Army 
Air Forces, Air Materiel Command, and Yale 
Umv ] 

Patterns of muscular innervation in man 

Ernst Gellhokn Laby of Neurophysiology, Umv 
of Minnesota Electromyograms are recorded by 
means of surface electrodes from the flexor and 
extensor carpi radialis and biceps and triceps dur- 
ing flexion and extension of the w nst in pronation 
and supination 

It is found that three stages, depending on the 
degree of stress, may be distinguished In the first, 
the activity is confined to the agonist In the second 
action potentials appear in the agonist and a muscle 
of the upper arm according to the following rule 
Biceps activity is associated with flexion of the 
wrist in supination and its extension m pronation, 
triceps innenation occurs when the wrist is flexed 
in pronation or extended in supination The upper 
mscles thus selectively called into action are 
to be synergic with the agonists and co- 


determined by the performed movement In the 
third stage, under conditions of considerable stress, 
action potentials appear also m those muscles 
which are the antagonists of agomst and synergist, 
but their innervation is so much less than that of 
the latter group that the characteristic innervation 
pattern is maintained 

The adaptive character of this innervation pat- 
tern is apparent The co-innervation leads to a 
slight fixation of w nst and elbow and gives thereby 
increased stability to the arm The movement of 
the latter is accounted for by the difference in the 
degree of innervation between the principally 
functioning muscles (agonists and associated 
synergists) and their respective antagonists 

The practical importance of these observations 
is illustrated by the fact that in some cases of 
poliomyelitis a distinct EMG could be evoked in 
the biceps when this muscle was a synergist in a 
wrist movement although activity was absent 
when the biceps was an agonist A similar state- 
ment holds for the triceps [Aided by a grant from 
the National Foundation for Infantile Paralysis ] 

The effect of atabrme on the dog heart Menard 
M Gertler and Dorothx Karp (introduced by 
H E Hoff) From the Dept of Physiology, McGill 
Umv , Montreal Shortly after the demonstra- 
tion by Babkin and Ritchie (Rev Can de Biol 4 
346-368, 1945) that quinine partially paralysed the 
vagal inhibitory fibres to the dog heart, it w'as 
observed by the present authors that atabrme 
produced the same effect The action of atabrme 
further resembles the action of quinine in that both 
are antagonized by eserine, and both are antag 
onistic to mecholyl This parallelism, and the 
established efficacy of quinine, an isomer of quinine, 
m restoring regular sinus rhythm to hearts in 
auricular fibrillation and paroxysmal (nodal) 
tachycardia, suggested that atabrme would be 
similarly effective Experiments on dogs have con 
firmed this suggestion Atabrme, injected intra- 
venously, restored almost immediately regular 
sinus rhythm m animals with experimentally 
produced auricular fibrillation and supraventricu 
lar (nodal) tachycardia of the vagal type Atabrme 
has recently been employed successfully in clinical 
cases with the same disorders of rhythm 

Studies of carbohydrate metabolism in South 
African Negro pellagrins I Oral and intravenous 
glucose tolerance tests Theodore Gillwan, 
Joseph Gillman and Joed Mandelstam (intro 
duced by C I Reed) ( Anatomy Dept , Umv of 
the Witwatersrand, Johannesburg, South Africa) 
In adult Africans manifesting classical clinical 
signs of pellagra, carbohydrate metabolism was 
examined by assessing responses to glucose admin- 
istered orally and intravenously Fifty oral and 40 
intravenous tolerance tests were performed in more 
than 30 cases before, during and after different 



VMUUCtUs PHYSIOLOGICAL SOCIETY 


111 


form« of tliempv II igi'ilom-deiiM n Wood biigar 
method w used throughout 
Renting sugar w is nlio\o 110 mgni p< r cent in 
4 rises, being 220 liigm mono In t others fasting 
snnr was below (V> mpm Jn 10 c t«« s the pc ik le\ el 
was attuned onh after t>0 to 00 minutes On previ- 
ous established criteri \ for normals (Gdlm in and 
Golberp, 1913), plueose storage v\ is diliyul m 10 
pellagrins blood sugar rom lining lo to 30 mpm 
above resting lex el, c\eti after 1 hours Ghtosum 
observed in fi cases In 1 cisps the blood sujrir cune 
was flit, the nminnl glucose le\ol being 00 liigtn 
Rile of removal of intravenously injected glucose 
w calculated b\ \olout\ const mt In 21 of 20 
pelliqrins removal of injected gluco-s w is defined 
In 13 of 20 patients ord tolecince, nnd in 1 of G pi 
tients intravenous tolonnu rennimd nbnornnl 
after clinieil cure was pronoimeed bignificinee of 
findings discussed m relit ion to (l)«e\on initial 
h\er damage, (1) resjKinse of liver to tliempv ns 
reieiled b\ send nsjnntion liver biopsies, (3) 
lesions of endoerincs md other orpins 1 he view is 
suggested tint iltentmns in earlwihydrate nietib 
olum is assessed In dwve tests dejiends on (1) 
previous diet, (2) nature anil mode of production of 
lesions m bier ind other orpins, and (3) state of 
organism at time le* ions are induced 
Studies of carbohydrate metiholism in South 
African Negro pellagrins II Insulin-adrenalin 
tolerance tests Tin oimni Gn i m v\, Josiru Gin 
mo, ind Ion Mimhistim (introduecd In C I 
Reed) ( Anatomy Dept , l mi of the U ltirofcrs 
rond, Johannesburg, South \fnea ) In addition to 
glucose tolerance tests, insulin idrcmlin tests were 
performed m 32 pelliprins \ecordmp to the critcm 
of Fraser el aln (l^H) the response to insulin was 
normal m 4 cases, insulin sensitivity with severe 
symptoms or coma was noted in ‘1 while insulin 
resistance was demonstrated m 20 cases Ily po 
ghcaemia response cncss was observed m 0 pa- 
tients and hv pogh caemia unresjxmsn cness in 10 
Adrenalin was a nlueless in rclicv inp In pogh caemia 
in pellagrins, ns shown In the fncl that in 13 pa- 
tients, 1 cc of 1/1 ,000 adrenalin administered intra 
musculnrh failed in 11 of 13 instances to raise the 
blood sugar 20 mgm in one liour Moreover, in 4 
patients who became comatose the blood sugar 
level, half an hour after adrenalin, remained below 
40 mgm per cent and it was necessary in all 
comatose patients to resort to oral plus mtrav enous 
glucose to combat coma Only a very few patients 
attained a normal rcsjxmsc to insulin, and all of 
the 19 cases mitialK hy pogly caennc unresponsive 
remained so, even when thev were pronounced 
clinically cured Tour patients suffering from severe 
mental disturbances became perfectly oriented 
and apparently sane immediately they were re- 
lived from the hy poglj caemic coma which super- 
vened during the insulin tolerance tests The 


significance of these findings, in relation to the 
widesjircad bodily lesions in the liver, endoennes, 
nervous sy stem and other organs, was considered 
Junctionnl delay m the heart of the turtle A S 
Giiso\,Ju Dept of Physiology, Washington Unu> 
School of Medicine, St Louts Data from experi- 
ments on turtle hearts in standstill usually plot 
curv es show mg short A-V delay s after long mter- 
vnls between stimuli (St St intervals) and long 
A-V delays after short St St intervals Unlike 
tlio«e from somewhat detenoritcd preparations, 
results of experiments with fresh preparations plot 
curves with normal A-V times at shorter St -St 
intervals, less scatter of results and a sharper 
break at short St St interv als to long A-V times 
or failure of transmission Electrograms may show 
changes winch indicate that major changes of A-V 
t ime are nssociat cd with slight changes of activ ation 
paths 

The results confirm the earlier conclusion tliat 
the A V pause is due to true junctional delays 
Any path winch first results in ventricular excita- 
tion leaves other paths redundant If the most 
direct paths, giving minimal A-V time, be the more 
susceptible to fntigue or be statistically more rare, 
then failure to excite across such a path leaves the 
possibility of ventricular excitation by other less 
direct, multiple junction jxiths A wide range of 
A \ times is thus made possible by complications 
of junctional delay s Such delays occur close to the 
anatomical A Y junction and are not to be con- 
sidered as due to slowed conduction m the usually 
accepted sense of the term 
Although abnormally short A V times have not 
been recorded in this series of experiments, there 
liavc been found a few V-A times too short to be 
accounted for as duo to atrial stimulation by elec- 
trotonic currents arising during the period of 
ventricular repolanzation 

Stability of thrombin m the presence of fibrmo- 
lysin Vvnioxv J Giazko Dept of Biochemistry, 
Emory b niv , Ga The clotting activity of thrombin 
solutions was found to be unaffected by incubation 
with blood protease preparations for 2 days at 
3S°C Globulin fraction III 3 from human blood, 
and purified fibrmolysm (“plasmin”) were used as 
the source of protease These results contrast 
sharply with the marked thrombmolytic action of 
trypsin, and furnish additional evidence that the 
blood protease is not identical with tryjlsm 
Investigation of globulin fraction III 3 show ed 
that thrombin and fibrmolysm were both present 
The addition of crystalline soy trypsm-mhibitor to 
solutions of III 3 interfered with the proteolytic 
action of fibrmolysm, but did not inhibit the ac- 
tivity of thrombin The close association of throm- 
bin with fibrmolysm m globulin fraction III-3, 
and of prothrombin with pro-fibrmolysm m frac- 
tion III-2, may be indicative of the potential 
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importance of fibnnolj sin in the blood clotting 
system 

The effect of pentobarbital anesthesia on the 
production of irreversible hemorrhagic shock 
H Goldberg (by invitation), Frank Roemhild 
(by invitation), Harold C Wiggers and Rav - 
mond C Ingraham College of Medicine, TJmv of 
Illinois , Chicago, Illinois Anesthesia has been 
reported both to delay and to hasten the develop- 
ment of the irreversible shock stale in animals sub- 
jected to hemorrhagic hypotension 

In this laboratory, untreated control dogs, sub- 
jected to a 90 minute period of hemorrhagic-hypo- 
tension at 40-43 mm of Hg, pass from an impending 
to an irreversible shock state in 58 3 per cent of the 
animals studied 

In the present series of 13 dogs, a surgical level 
of anesthesia was established by the intravenous 
injection of sodium pentobarbital (14-28 mgm / 
kgm ) prior to the institution of hemorrhagic- 
hypotension procedures The mortality rate among 
these animals was approximately identical (53 8 
per cent) to that in the series of 12 control animals 
(58 3 per cent) The median post-reinfusion sur- 
vival time in those animals receiving anesthesia 
uas, however, markedly lengthened (20 hours as 
compared with 12 hours in the control series) 

These findings indicate that the use of sodium 
pentobarbital to produce surgical anesthesia does 
not, when property administered, accelerate the 
transition from impending to irreversible shock 
On the contrary, it may in these doses prove of 
some minor benefit 

The dependence of carbon monoxide uptake of 
the body on respiratorj minute volume David E 
Goldman (introduced by B G King) Naval Medi- 
cal Research Inst , National Naval Medical Center, 
Bcthesda, Maryland Semi-empirical equations for 
the rate of carbon monoxide uptake by man have 
been given by Forbes, Sargent and Roughton, and 
by Pace, Consolazio, White and Behnkc The rate 
of uptake is linear with time up to about one-third 
of the equilibrium value of COIIb in blood Foi 
this range one can construct an expression for the 
late of uptake based on simple physical considera- 
tions as to breathing and alveolar gas exchange 

Under normal conditions, w here the tidal volume 
is not too large with respect to the average volume 
of gas in the alveoli and w here the breathing pattern 
does not deviate too much from a zigzag line, the 
following basic relation is derived 


R 


™ r 
D + M C ° 


here R is the rate of carbon monoxide absorption 
In the body, D is the diffusion constant of carbon 
monoxide for the ah eolai membrane, M is the 


alveolar minute volume, and C„ is the carbon 
monoxide concentration m the ambient air 

This relation agrees fairly well with the experi- 
mental data of Pace, et al , and has the advantage 
of indicating relevant parameters It also offers an 
explanation of the fact that somewhat less than 
half of the carbon monoxide inhaled is absorbed 
into the blood 

Analysis of the basic differential equations and 
their solution permits an estimate of the errors 
made by the approximations [The opinions or 
conclusions contained m this report are those of the 
author and at e not to be taken as necessarily reflecting 
the views of the Navy Department ] 

The relation between plasma protein concen- 
tration and T-1824 disappearance rate m plasma 
volume determination Frank Gollan (intro 
duced by M B Visscher) Dept of Physiology, 
XJniv of Minnesota Medical School, Minneapolis 
Plasma volume determinations in 30 infants suffer- 
ing from severe malnutrition have shown great 
variation in disappearance rates of the dye T-1824 
injected into the bloodstream Instead of the 
average disappearance rate of T-1824 of 8 8 per cent 
per hour found in normal adults the disappearance 
rate in these children varied from 4 to 34 per cent 
with an average of 16 per cent Because of the 
great variation in the disappearance rate in infants 
it is imperative to take at least two blood samples 
in order to extrapolate the dilutions of the dye to 
zero time 

Plasma protein values ranged from 4 8 to 8 8 
grams per cent and albumin from 3 0-4 5 grams per 
cent In correlating the disappearance rate of the 
dye with the plasma protein level it could be shown 
that there exists an inverse correlation with a 
reliability factor of 3 7 (Statistically significant if 
higher than 2 ) 

This inverse correlation between plasma protein 
level and the disappearance rate of T-1824 stresses 
the necessity of extrapolating the disappearance of 
the dje from the blood stream to zero time when- 
ever changes in the plasma protein level are 
expected 

The effect of adrenalectomy on the oxygen 
consumption of testis of testosterone-treated 
normal rats Jorge Gonzalez Q (by invitation) 
and Clifford A Angerer Dept of Physiology, 
The Ohio Stale Umv , Columbus Young white rats 
(20-30 grams) were divided into 6 experimental 
groups (1) normal rats, (2) adrenalectomized rats, 
two groups of normal rats which received intra- 
peritoneal injections of (3) 1 mg (light dosage), 
or (4) 5 mg (heavy dosage) testosterone propion 
ate (Perandren-Ciba)/kg /rat/3 limes/week/6 week 
period, and two groups (5, C) treated as in “3 
and “4” but adrenalectomized at least 4 dajs jirior 
to experimental use Respiration of the testis was 
studied by the Warburg manometnc technique 
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The ti'suc was prepared ns follows the right 
tcdiclce from ea 6 mts, weighing from SO-120 
grams nnd starved from 1S-21 hours prior to uso, 
were deprived of (heir tunica, were minced, and 
were pooled To 200 mg samples (In torsion bal- 
ance) wws added 05 ce Krebs PO t Ringers solution 
To each of 6 respiration flasks was added 0 5 cc of 
this Krebs testicular mixture to 2 Oec Krebs’ solu- 
tion This soldtion had been buffered previously 
to pTT 7 1 With Xa Hl’0« 1 qual protions of the 
mixture were plared m individual vials and dried 
overnight at 10.VC m order to obtain (lie dr\ 
weights of samples of testicuhr tissues The ex 
penments were performed in an atmosphere of 
pure oxvgen nnd at \ temperature of 17 5 °C The 
results are expressed ns Qo, 0 —mm 5 0 consumed/ 
mg (dn at )testis/hr Tin tnimenks ippemng m 
parentheses denote the number of rats used and 
also the number of exiieriuiciits performed normal 
rats — 1 S+0 IS (1G), adrenaleclotnucd rats, 
-31+021 (Jo), normal rats treifed with light 
dosage of testosterone, — 1 1+0 2C> (IS) , and with 
heavx dosage, —2 7+0 11 (lx), idrcnalectomi7ed 
ratsprexiouslx treated with light dosage — J 1+0 1G 
(20), and with luaxx dosage, — 2 2+0 12 (PI) of 
testosterone 

The effect of xarious substrates on the oxxgen 
uptake of tlrnnus in ndrennlcctomi7cd rats lout l 
Gox?vil 2 Q (h\ unit it ion) nnd Ciinonn \ 
Vxcimn Dept o/ Phi/stologi/, The Ohio Slate 
l nir , Columbus The rats us n d in these expert 
ments max be dix ided into 2 experimental groups 
adrenalcctonnzed and unoperatod (control) The 
operated animals were not used until nfter the 
fourth dux following adrenalcctomx Thy mi were 
remoxed from G-10 male white rats which xxciglicd 
from SO-120 grams and xxcrc starved from IS— 21 hrs 
lieforc the experiment Tin nn were minced and ca 
100 mg samples were placed in respiration flasks 
"Inch contained 2 5 re Krebs Ringer solution 
This solution was buffered at pll 7 4 The respira- 
tion was studied by the Warburg technique, in an 
atmosphere of pure oxygen, and at a temperature 
of 37 5°G The oxxgen uptake was expressed as 
Qo = —mm *0 consumed/mg (dry "l )/hr The 
respective substrates were dumped from the side 
arms of the respiration flasks at the close of an 
initial hour’s run (control) The results are as 
follows unoperated rats — Qo = —3 07 (41 cxpls ) 
with the oxjgen uptake being increased, by glucose 
+25%, nnd by pxruxate +22%, adrcnaleelomizcd 
rats — Qo = -3 32 (G2 expts ) with the Qo being 
decreased by glucose —3%, by hetate — 10%, and 
by succinate —4% 

Weight changes in various endocrine glands of 
normal rats after prolonged treatment with testos- 
terone Johce Goxzai i z Q (by invitation) nnd 
Clifford A Axglrfr Dept of Physiology, The 
Ohio State bmv , Columbus \oung, mile, white 


rats (20-30 grams) were divided into 3 experimental 
groups 1) controls, nnd txvo groups which received 
mtrapontoncnl injections of 2) ling (light dosage) 
or of 3) 5 mg (heavy dosage) testosterone propionate 
(Pemndrcn Ciba)/kg /ra t/3X / week/G week period 
Tiic rats were reared under regular laboratory 
conditions at 78°F (controlled) They were weighed 
periodically After G weeks, when the individual 
rats’ weight was between SO and 120 grams, they 
were weighed, sacrificed, measured from snout to 
mins, nnd the following organs rapidly, but care- 
ful! j , dissected adrenal, hypophysis, testis, 
thxmus and thyroid parathyroid The weighed 
glands were placed in individual vials and dried 
oxer night at 105°C The data, on statistical treat- 
ment, showed the following significant decrease in 
organ weights for testosterone treated, normal rats 
as compircd with their controls a) Wet weights, 
i) light dosage — adrenal, hypophysis, testis, n) 
heart/ dasage — hypophysis, testis, thymus, b) Dry 
Heights, i) light dosage— adrenal , n) heavy dosage — 
lix jxipbx sis, testis, thy mus The results suggest the 
following conclusions 1) Low dosage produces a 
negative water shift in it least the hypophyBis 
ind testis 2) Higher dosage shows a decrease in the 
solid matter of the hypophysis, testis, thymus 
?) Paradoxically, light doses decrease, while heavy 
doses have no effect on, the xvet nnd dry adrenal 
w eights 4) Prolonged testosterone treatment in the 
concentrations studied has no effect on body 
length and body weight 

Axon surface structure and interactions Harold 
T Goudov (introduced by John II Welsh) Bi- 
ological Labys , Harvard Univ Many non- 
polar organic molecules, whose size and shape he 
within definite stcric limits, adsorb on the surface 
of the nerve axon (in Crustacea) This non specific 
interaction lowers the stability of the axon The 
degree of interaction is measured indirectly , by 
counting the number of nerve impulses in the 
repetitive discharge set up by a single impulse, or 
by determining the concentration of calcium ions 
necessary to counteract the unstabilizmg effect 
Quantitative studies of the molecular and ionic 
interactions suggest a working hypothesis con- 
cerning the nature of the axon surface 

Polar groujis (possibly phosphoryl, amino, hy- 
droxyl, or carboxyl groujis of lipids or proteins) 
occur in the axon surface at intervals of about 3 A 
V fraction of the available pairs arc weakly bridged 
by calcium ions These stabilizing cross links are 
probably broken during the passage of a nerve 
impulse, and “re calcification” is one factor in the 
recovery process (phase of negative after poten- 
tial) Non polai areas of diameter near 8 A are in 
close association with the polar areas Molecules 
adsorbed on the non polar areas cause a shift in. 
the calcium equibbuum, possibly by altering the 
spatial position of the polar groups 
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It is possible that analogous surface interactions 
and induced secondary changes may explain the 
physiological activity of carcinogens, of “organ- 
izers,” and of steroid hormones 

Adrenaline induced auricular fibrillation in the 
dog Ronald Grant, M M Gertler and K 
Godwin Terroux (introduced hy H E H off) 
From the Dept of Physiology, McGill Umv , 
Montreal Auricular fibrillation is a usual accom- 
paniment of hypothermia in man In an attempt to 
reproduce the fibrillation of hypothermia in dogs, 
twenty-eight dogs were cooled by ice-packing, 
under either Nembutal or Pentothal sodium an- 
aesthesia, discontinued at the onset of cold narcosis 
In no case did fibrillation occur spontaneously with 
cooling Auricular fibrillation was induced experi- 
mentally in both cooled dogs and dogs at normal 
body temperature by stimulation of the vagi in five 
out of a series of nine dogs In a second series of 
six animals fibrillation was induced in four by 
intravenous injections of adrenaline This adren- 
aline induced fibrillation occurred only with func- 
tional vagi In dogs in which the vagi w ere blocked 
by local cooling, the adrenaline effect was reversi- 
bly inhibited The most reliable method of inducing 
auricular fibrillation was by intravenous adrenaline 
injection followed by vagal stimulation, w Inch was 
effective in five out of a series of seven dogs, m 
none of w Inch did vagus stimulation alone produce 
fibrillation In one dog, decerebrated four hours 
previously under ether, adrenaline followed by 
vagus stimulation induced fibrillation The results 
re-emphasise the importance of increased vagal tone 
in auricular fibrillation, and are in general con- 
sonant with the hypothesis of Nahum and Hoff, 
that fibrillation depends on the interaction of two 
factors, an increased vagotonia and the presence of 
some agent which increases the inherent excita- 
bility of heart muscle 

The relation of 0 2 tension in bone marrow blood 
to the erythropoiesis following hemorrhage Wil- 
son C Grant (by invitation) and Walter S Root 
College of Physicians and Surgeons, Columbia 
Umv , New York, City The general belief that the 
stimulus for erythropoiesis is low 0 2 tension in 
bone manow has been based on indirect measure- 
ments We have obtained direct evidence on 10 
unanesthetized dogs by inserting a needle 2 5 cm 
into the head of the humc, The animals are not 
excited and blood soon fills die needle 0 2 content, 
0; capacity, and hematocrit values were obtained 
on the first 0 15 cc The above measurements w ere 
carried out on jugular venous blood and in addition 
erythrocyte and reticulocyte counts were made 
pO- was calculated from the 0 2 dissociation curve 
of dog blood 

Alter a 30 per cent hemorrhage, analjses were 
performed reguhrl} for 3 weeks Topically, in 
marrow blood, O- decreased from control value ot 


17 8 vols per cent, 89 per cent saturated, pO 
60 mm Hg to 4 2 vols per cent, 24 per cent sat- 
urated, 20 mm Hg 25 minutes after bleeding and 
next day was 13 vols per cent, 87 per cent saturated, 
59 mm Hg Later, 0 2 content, 0 2 capacity , and 
hematocrit values in marrow' and venous blood rose 
towards control levels, marrow blood recovered 
more rapidly 

Direct pOt measurements confirmed those ob- 
tained by calculation 1 4 cc w ere required for this 
determination, and probably some blood was re- 
moved from marrow venous drainage Since small, 
successive samples of marrow blood yield approxi- 
mately equal 0 2 contents, we suggest that the 
agreement between direct and indirect p0 2 meas- 
urements cannot be fortuitous 

Marrow blood p0 2 is depressed after hemorrhage, 
but control level is reestablished in a few hours 
Erythropoiesis occurs in the ensuing weeks, al- 
though bone marrow p0 2 is not low 

Anoxic variations in human performance D M 
Green (introduced by R Frederick Becker) 
School of Medicine, Umv of Washington Fifty 
male subjects were exposed to four flights in a low 
pressure chamber at a simulated altitude of 17,000 
feet Rate of ascent and time at altitude were 
constant Age, diet, living and working conditions 
of the subjects were comparable The subjects were 
scored on performance in a battery of five tests at 
ground level and after 60 to 75 minutes at altitude 
The battery included arithmetic, cube placing, 
pursuit, visual discriminatory and visual field 
perimetry tests 

Average change in scores of individual subjects 
on particular tests ranged from plus 15 6 to minus 
64 4 per cent of the ground level value Over-all 
impairment in individual performance at altitude 
varied from minus 2 to minus 29 per cent and 
averaged minus 15 7 per cent 

Average impairment in group performance at 
altitude on individual tests ranged from minus 
7 8 to minus 26 1 per cent Analysis showed these 
differences to be significant 

In no single test did the degree of anoxic im- 
pairment correlate closely with that demonstrated 
by the test battery as a whole, the correlation 
coefficient for the various tests varying from plus 

018 to plus 0 52 Correlation between individual 
tests was not significant 

It was concluded that the overall performance 
of the individual under anoxic conditions repre- 
sents a composite result of alterations in many 
functions, not similarly affected bj the same degree 
of anoxia Hence the selective value of single tests 
in singling out individuals either susceptible or 
resistant to anoxia is apt to be low 

Vasodilator substance present in urine Harold 
D Green, J Maxwell Little, Joseph Hester 
(by invitation) and Helen Hilderman (by invi- 
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tatiun) /)<;>( of Physiology and Pharmacology, 
Batcnmn Gray School of Medicine of U ole forest 
College II vision Salem , A C In studies of ische- 
mic compression shock urme, repeatedly injected 
mtmenoush, rinsed temjioriry depression of 
srterni pressure with eich injection (Green, 
Little, wd Hawkins, Fed Free 5 16, 1010) 

This report sunuv. \mew the evrdio dynamic re- 
sponses seen iftcr o veil of ten 25 ml injections of 
urine into f additional dogs 

C mine output (CO) me isurcd by the 0 differ 
ence method, xenons samples being obtained by 
right \entncular i ithetemition, increased 10 to 
1SQ%, xx +75%, mein arterial pressure (MAP) 
declined 10 to 40%, a' —27%, and peripheral 
resistance (MVP/CO) dcereisid t to 05%, n\ 
- 12 % 

\ortie pulse pressure, recorded opticalh , in- 
creased, left mtriientncular dnstohr pressure, 
recorded In catheterization of left ventricle in 
left rarotul arten, decreased, right mtnaeiitricu 
hrsistohc pressure increased, right mtraxentricu 
lar diastolic pressure (ltd right intn it ml pressure 
decreased 

During the first 30 sec pulmonary 0 uptake 
increased where is a enous O- eonlciit u is un- 
changed, after 1 mm \ enous O content was m 
creased whereas pulmonan oxygen upt ike had 
usualh returned to normil Complete recox ery of 
cardiac output, mem arternl pressure, eU re 
qutred 0 5 to 1 hour 

The injections cx ideally caused peripheral 
arteriolar a asoddation and probabh also enhanced 
nnocardml contractility Ao essentnl difference 
was noted between the responses to plain urme, to 
urme dtalx red until free of Cl~, or to boded dialy red 
unne 

In a few preliminary experiments M \P dechrted 
and recovered in n similar manner after each of 25 
or more injections at 15 nnn intervals [Supported 
by a grant from the Life Insurance Medical Research 
Fund ] 

Alteration of carbohydrate metabolism in hypo- 
pituitarism in man James A Gkfene Baylor 
bmv College of Medicine The carbohydrate 
metabolism of nine subjects with hypopituitarism 
was obtained from the gaseous exchange measured 
m an open circuit metabolism chamber The sub 
jects were studied in the chamber for a period of 
21 hours after an 8 hour period for equilization 
They ingested standard diets of an average com 
position The non-protein respiratory quotient 
varied from 0 671 to 0 772 The dextrose oxidized 
for the 24 hours calculated by the usual method 
varied from 19 6 grams formed from fat to ap- 
proximately 50 per cent of the intake The non- 
protem respiratory quotient of two prepuberal 
boys was 0 858 and 0 8C2 and each oxidized ap- 
proximately 100 per cent of the carbohydrate 


intake The dat i indicates that there is a dis 
turbance m the intermediate steps of carbohydrate 
mctibolism m such instances winch are related 
directly' or indirectly with the lack of a hormone 
or hormones from the anterior pituitary gland The 
diminished utilization of carbohydrates in hypo 
pituitnrism ns shown m our subjects is contrary 
to the general opinion Covnpirable studies m man, 
however, have not been reported 
The oxidation of dextrose lias been increased m 
two instances following the administration of an 
ext met of the anterior pituitary gland In one it 
was restored to normal and improved in the other 
Definite subjective and objeitive response to the 
administration of methyl testosterone failed m two 
instances to increisc the dextrose oxidation 
The composition of cryslalhne secretin pic- 
rolonatc Mauri GitEENGAim, M L Wojfbom 
(by invitation) and Jl Iv Xrss (by invitation) 
From the Dept of Physiology, Northwestern Unu> 
Medical School, and the Dept of Chemistry, The 
Ohio State Umv Secretin pierolonate (Am J 
Physiol 124 427, 1938) is uniformly crystalline on 
the basis of microscopy and X-ray diffraction 
pitterns It is split by warm mtrocthane (80°C ) 
into soluble and insoluble portions The former, 
which crystallizes out on cooling, is aniline pic- 
roloimtc in the ease of material not subjected to 
pyridine ether recry stallizatmn, and pyridine 
pierolonate after apply ing such a procedure Identi- 
fication was effected by decomposing the ptcrolon 
ates, isolating appropriate derivatives, nnd estab 
listing by mixed melting point determinations 
their identity with similar derivatives from known 
aniline or pyridine The water soluble residue from 
the mtrocthane treatment manifests on the pan- 
creas the typical secretin action, which is entirely 
absent from the mlroethane-soluble fraction 
The X ray diffraction pattern of secretm pic- 
rolonate before recrystallization is identical with 
that of aniline pierolonate, and after rcerystalh 
nation with that of pyridine pierolonate Hence 
the crystalline secretm employed actually exists 
as mixed cry stals, an aniline secretm pierolonate 
or a py ridme secretm pierolonate complex The 
aniline was obviously added in the previous purifi 
cation and replaced by pyndme during reerystal- 
lization The secretm pierolonate residue from the 
mtroetbane treatment has been uniformly amor- 
phous and yields no X ray r diffraction pattern 
The picrolomc acid content of the x'arious prepa 
rations is somewhat variable and considerably 
lower than stated previously, being 55 to 65 per 
cent on the unrecrystalhzed material, 45 per cent 
after two reciy'stallizations, 41 per cent after three 
recry stallizations, and about 30 per cent on the 
mtroethane insoluble residue The latter, eon 
verted to the hydrochloride, again yields a pic 
rolonate with this same content The crysf 
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When a piece of antral mucosa is excised from 
the stomach of a rabbit and the animal is placed 
on its usual rough diet, a “chrome ulcer” requiring 
several months to heal results In 18 rabbits ex- 
cision ulcers of the posterior wall of the pyloric 
antrum averaging 49S mm 2 in area were produced 
surgically through an anterior gastrostomy under 
ether anesthesia When sacrificed 10 days post- 
operatively the average area of the healing ulcer 
was 155 mm 2 In 17 other rabbits which had been 
treated for 30 days prior to operation with 30 mg 
of “enterogastrone” concentrate subcutaneously 
daily, the average area of the ulcer at surgery was 
559 mm 2 , and the average area of the healing ulcer 
on the tenth postoperative day was 49 mm 2 The 
difference between the means of the areas at 
necropsy in the treated and control groups was 
statistically significant (P < 0 01) 

Quantitative measurements of a fibnnolysin 
inhibitor in the plasma of various species M 
Mason Guest, Bxrne M Dalv (by invitation), 
Arnold G Ware (by invitation) and Walter H 
Seegers (by invitation) Dept of Physiology, 
Wayne Umv College of Medicine, Detroit, Michi- 
gan A quantitative method has been developed 
for assaying the fibnnolysin inhibitor activity of 
plasma The availability of an active fibnnolysin 
preparation, derived from bovine plasma (Loomis, 
et al , Arch of Biochein 12 1, 1947) has made this 
procedure possible 

When a standardized solution of fibnnolysin is 
mixed with diluted plasma a portion of the fibnno- 
lysn activity disappears About 1 hour is required 
dor equilibrium and at that time the still active 
portion of the fibnnolysin is measured quantita- 
tively by its ability to dissolve a standard fibrin 
clot The difference between the initial fibnnolysin 
Concentration and the concentration at equilibrium 
represents the activity of the inhibitor 

The ability of plasma to inactivate fibnnolysin 
varies, depending upon the species of animal It 
is necessary, therefore, to establish the relation- 
ship between the degree of inactivation of fibnno- 
l 3 r sin and the plasma concentrations in each species 
foi which an assaj is desired Quantitative assaj 
pioceduies for the inhibitor activity of the plasmas 
of man, dog, horse, cow , pig, sheep, rabbit, guinea 
pig, rat, opossum, chicken, turtle and alligator and 
frog have been established It has been found that 
the inhibitor activity of bovine and guinea pig 
plasma is high, that of the chicken and the cold 
blooded animals is low , while the plasmas of man, 
the dog and the rat are intermediate in their ability 
to inactivate bovine fibnnolysin [Aided by a grant 
from the National Institute of Health Fibnnolysin 
uas supplied by E C Loomis of Parke, Davis and 
Company j 

A simplified technique for the quantitative 
colorimetric estimation of pregnandiol in urine 


H S Guterman and M S Schroeder (introduced 
by R Levine) Dept of Metabolism and Endo 
crinology, Research Institute, Michael Reese Hos- 
pital, Chicago, Illinois The simplified procedure 
for the qualitative determination of pregnandiol 
previously reported from this laboratorj , (J Clin' 
Endocrinol 4 262-267, 1944) has been extended to 
permit quantitative colorimetric measurement of 
this steroid 

Evidence that pregnandiol is the steroid w hich is 
extracted by this procedure is based on spectro- 
photometric absorption and on melting point data 
The addition of other steroids to urine does not 
interfere wuth the determination of pregnandiol 
The depth of color developed when cone H 2 SO< is 
added to the pure extracted material is proportional 
to the concentration of pregnandiol when measured 
at 420-430 mp Recovery of pregnandiol from female 
urine to which "sodium pregnandiol glucuronide” 
has been added amounts to 90 per cent of the 
actual pregnandiol present in the added compound 

The technique, first presented as a diagnostic 
test for pregnancy in w hich a visual interpretation 
of the color was made, is now adapted for use on 
the colorimeter The minimal amount of pregnan- 
diol indicating early normal pregnancy is 0 4 mg 
per 100 cc of the first morning urine specimen 
Data relative to the quantitative excretion of 
pregnandiol in early normal and abnormal preg- 
nancies are leported 

The effect of sodium dehydrocholate on dog 
bile Martin Gutmann (by invitation), J Wenger 
(by invitation), and A C Ivx 1 Dept of Physi- 
ology, Northwestern University Medical School 
Dehydrocholic acid in the past has been considered 
to be a hydrocholeretic as defined by Ivy in 1943 
However, in 1946, Boyd, Perry, and Stewart pre- 
sented evidence which appeared to throw doubt on 
this interpretation 

Studies on tw r elve acute dogs, anesthetized with 
pentobarbital, with the cystic duct clamped off, 
were carried out Tw'enty mg per kg of sodium 
dehydrocholate were administered to flush the 
system with hepatic bile After 24 hours the rate 
of secretion had returned to normal, and a control 
sample was collected Then 20 mg per kg of 
sodium dehydrocholate was again injected, and bilo 
wms collected for one hour The increase in the rate 
of flow after dehydrocholate averaged 365% The 
concentrations of cholic acid, bilirubin, cholesterol, 
and total solids decreased 60, 40, 26 and 44% re- 
spectively The hourly output of the above con- 
stituents increased 63, 155, 230, and 175% respec- 
tively The specific gravity dropped from 1 0179 to 
1 0145 The viscosity dropped from 1 698 to 1 295 

In addition nine unanesthetized chrome bile 
fistula dogs received 0 5, 1 0, 1 5, 2 0, and 3 0 


1 Now at University of Illinois College of Medicine 
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gnws of sodium dehv drocholite orally per diy 
The average increase in dailv bile output was 21, 
35, 24, C9, and 95% rcspectnch The cholic acid 
output decreased 21, 7, 22, 14, and 47% respec- 
tiich Pigment output decreased 57%, liicrcised 
2S%, decreased 46, 3, and 2% respectneh The 
did} output of totil solids incrcised 7, 17, 10, 35, 
and 43% respcctivelv The total solids per ce of 
bile decreased m c\ era instance w lth one exception 
(3 0 gm dehv drocholatc), the viscosity decreased 
m cv cry case 

The results show that sodium dehi drocholite is 
a hy drocholerctic 

Retinal scnsitivitj contours m retinitis pig- 
mentosa I Sensitivity to white light Charles 
Hue and Samuel L Saitmiw (by inutition) 
Dept of Physiology and Ophthalmology, A cw I ork 
Medical College In dark adapted exes, the mini 
mal perceptible brightness of a 2 degree test field 
illuminated for 0 2 second was determined with 
central, 2, 4 6, S, 10 and 20 degree fixation nasally 
and temporally to the foiei 

In normal eyes, sensitmti (1/thresiiold) in 
creases from the fovea outward bx a factor of about 
100 In 25 severe cases of retinitis pigmentosa, 
scnsitivitj decreased from the fovea outw ird, the 
central area being least affected In 4 milder cases 
functional impairment of the central are is was 
greater than that of certain areas in the periphery 

These findings are contrary to the general belief 
that the central retinal areas arc spared in the 
early stages of this disease It is probable that 
initially the entire retina is functionally mvohed, 
but that in later stages the rate of degeneration in 
the periphery accelerates such that the central 
areas are relativel} spared It is thus possible that 
loss of liglit-sensitn itv m the central and para- 
central areas would prove a useful diagnostic sign 
of earl} retinitis pigmentosa 

Filatov lias reported arrest of the disease and 
functional improvement m a high percentage of 
cases after intramuscular injection of pasteurized 
cod In er oil Six of our patients reported sub- 
jeetne improvement after 12 injections of 4 to 
2 ml of cod liver oil (prepared by Wy cth, Inc ) 
In one case we observed a temporary improv ement 
m retinal sensitivit} J 1 tded by grants from the 
Committee on Therapeutic Research, Council on 
Pharmacy and Chemistry, American Medical Asso 
elation, and the American Sonet Medical Society ) 

A method of estimating the total volume of the 
pancreatic islets m small animals R E Haist 
and E J Pugh (b} imitation) Dept of Physi 
ology, Umv of Toronto, Toronto, Canada Fresh 
tissue preparations stained mtravitall} with neu- 
tral red arc used for the estimations The pancreas 
is removed and its volume estimated It is kept cold 
and made read} for examination b> pressing small 
portions between special glass plates All the pan 


crcas is examined Each preparation is placed m a 
microprojector and the total islet area obtained by 
a plnnimetcr arrangement The procedure is de- 
signed to give (1) a permanent record of the islet 
outlines, (2) the number of islets, (3) the total 
iron of the islets, (4) the total area of the prepara- 
tion Knowing the initial volume of the pancreas 
and the relation between islet area and total pan- 
creatic area m the pressed tissue, the islet volume 
can be estimated 

The increase m islet volume with age and the 
effect of fasting will be shown 
Experimental treatment of muscular spasticity 
Norma M Hajek (by invitation)andH M Hines 
Dept of Physiology, State Umv of Iowa, Iowa 
City A study of the response of spastic muscle to 
treatment by curare, prostigmme, di-isopropyl 
fluoropbosphate, ammonium chloride or electrical 
stimulation was made to determine their thera- 
peutic efficaev The condition of spasticity was 
produced m the gastrocnemius muscles of albino 
rats by the injection of a standardized dose of 
tetanus toxin into the popliteal space of the hind 
limbs The v anous treatments w ere initiated during 
the onset of the spasticity 
The therapeutic value was measured by the 
weight and by direct and indirect stimulation 
determination of total strength and strength per 
gram weight of both the experimental and control 
muscles after a set period of treatment 
The results provided evidence that curare, while 
it relaxed the muscle for short periods of time, did 
not prevent atrophy or loss of strength Pros- 
tigmine showed similar negative results Am- 
monium chloride injections with the subsequent 
condition of acidosis, also produced negative find- 
ings Di isopropvl fluoropbosphate injections were 
seen to hasten the onset and increase the seventy 
of the spasticitv The therapeutic value of this 
substance therefore, is also negative Electrical 
stimulation succeeded in lessening the degree of 
weight loss while it had no effect on the strength 
per gram weight A tendency has been shown by 
these results that muscle spasticity may best be 
treated by physical rather than chemical measures 
The effect of sugar and other food materials on 
the increased spontaneous activity induced by 
caffeine John Haldi, Winfrev Wynn (by invi- 
tation) and Charles Ensor (by invitation) Laby 
of Physiology , Emory Umv , Emory Umv , Georgia 
Employing the method described by Schulte and 
his associates (Proc Soc , Exp Biol and Med 42 
242, 1943) we have confirmed their finding that 
caffeine increases the spontaneous activity of the 
albino rat Experimental data will be offered to 
show that this action of caffeine can be neutralized 
to a large extent by the administration of sucrose 
We have been unable up to the present time to 
explain the mechanism involved At first it was 
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thought that the effect might be due to a specific 
action of sugar, but it was found upon further ex- 
perimentation that a similar effect could be ob 
tamed when peptone or vegetable oil was admin- 
istered simultaneously with caffeine Agar was 
ineffective show mg that the mere presence of othei 
substances besides caffeine and water in the gastro- 
intestinal tract could not account for the neutraliz- 
ing action of the food materials 
Other experiments ruled out the possible ex- 
planation that the effect might have been due to an 
interference with the absorption of caffeine by the 
presence of the food materials The neutralizing 
effect was obtained (1) w r hen caffeine was injected 
intraperitoneally and sucrose solution given by 
stomach tube, (2) when sucrose was administered 
30 minutes after caffeine At this time the caffeine 
had been absorbed and had produced the char- 
acteristic increase in activity 
Reduction of the amplitude of muscle contrac- 
tion by application of moist heat to overlying skin 
V E Hall, E MuKoz (by invitation), and B 
Fitch (by invitation) Dept of Physiology, Stan- 
ford Umv , Califoi ma The gastrocnemius muscles 
of etherized cats w'ere caused to contract by maxi- 
mal single break shocks applied to the peripheral 
end of the last lumbar ventral root at a rate of 56 
per minute Application of hot moist (Kenny) 
packs to the skm over the muscle during such 
stimulation often caused a slowly developing reduc- 
tion in the amplitude of contraction Anesthetiza- 
tion of the skin w ith butesine completely abolishes 
this effect Application of hot packs when the 
muscle is activated by stimulation of the peri- 
pheral end of the cut sciatic causes no change or a 
slight increase in contraction It is concluded that 
the heat stimulates cutaneous receptors which 
reflexly decrease contiaction amplitude, possibly 
by evoking vasoconstriction and reduction in blood 
flow through the muscle 
The histamine content of gastric juice G A 
IIallenbeck, Charles F Code and R A Greg- 
ory (by invitation) Division of Experimental 
Medicine, Mayo Foundation, Rochester, Minnesota 
A preliminary report of this study was made at a 
previous meeting of the Federation (Federation 
Proc 1 15, March, 1942) Since then additional 
data have been obtained and the investigation has 
been completed The method of histamine extrac- 
tion has remained the same throughout the investi- 
gation (see previous abstract) An alcoholic extrac- 
tion step was used in order to reduce the potassium 
content of concentrated extracts because it was 
found that otherwise the potassium present inter- 
fered with the assay of histamine All gastric juice 
was obtained from Pavlov, Heidenhain or trans- 
planted ty pes of gastric pouches in dogs The find- 
ings rim bo summarized as follow s 
1 Gastric juice secreted in response to the injec- 


tion of histamine contained histamine activitv as a 
rule In some samples, however, none was detect 
able 

2 Gastric juice secreted in response to mecholyl 
uniformly contained readily estimable quantities 
of histamine activity but the amount of activity 
present bore no lelationship to the rate of secretion 
of hydrochloric acid 

3 Gastric juice secreted in response to insulin 
hypoglycemia usually contained histamine actn ity 

4 Three fourths of the samples of gastric juice 
secreted from Pavlov pouches m response to the 
feeding of a meat meal contained histamine ac- 
tivity When present in estimable quantities its 
concentration m the juice was gieater during the 
first hour after the meal than subsequently 

5 Results of these experiments are consonant 
with the concept that histamine may be a final 
common pathway for a variety of physiologic 
mechanisms which lead to excitation of the gastric 
secretory cells 

Variations in visual thresholds during carbon 
monoxide and hypoxic anoxia M H Halperin 
(by invitation), J I Niven (by invitation), It A 
McFarland and F J W Rolghton (by imita- 
tion) Dept of Medicine, Boston Umv School of 
Medicine, Evans Memorial, Massachusetts Mem- 
orial Hospitals, and Division of Research, Haivard 
Umv School of Business Administration, Boston, 
Mass The comparative and combined effects of 
carbon monoxide and hypoxic anoxia on human 
visual intensity discrimination, as well as the 
effects of normal and high 0; atmospheres during 
recovery' from CO, were investigated 

In previous studies we have found that the 
measurement of visual intensity discrimination 
thresholds at a low level of illumination provides a 
very sensitive, useful and precise quantitative 
index of the physiological disturbance caused by 
oxygen deprivation We therefore applied the 
same technique in measuring the effects of small 
amounts of CO Extensive studies w ere carried out 
on four well-trained subjects 

A given increase m % COHb in the blood at sea 
level produces an effect approximately' equal to 
that of an equal decrease m % 0*Hb due to hypoxic 
anoxia At simulated high altitudes, a given % 
COHb produces an impairment equivalent to a 
further ascent which would cause an equal addi- 
tional decrease in % 0«Hb The visual threshold is 
therefore much more sensitive to CO than are other 
physiological functions so far investigated 

In studying the recovery from CO, we found 
that the inhalation of oxygen, in addition to its 
value in accelerating the elimination of CO, had 
another beneficial effect as compared with the in- 
halation of ordinary air An added improvement 
equivalent to a decrease of about 5 to 7% COHb 
was produced by breathing oxygen When the sub- 
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jects then breathed ordinan air, the thresholds 
were ignin impaired In this nmount If, instead of 
ox\ gen, the subject breathed ordimm air through 
out the recoxcrx period, the usual thresholds 
failed to rceo\ er is rapidh is the % COIlb declined 

The effect of local compression upon blooiv flow 
in the extremities of man M II H\lperin,C IC 
rniEOLAND and R W lVn kins (introduced bj 
II 0 ILvn uils) Dept of Medicine, Boston Unit 
School of Medicine, and the Plans Memorial, Mas- 
sachusetts Mcmonal Hospitals, Boston, il fossa 
chu setts The effect of local pressures of 10 to 50 
nun Ilg on the extremities was imestignted hi 
three methods (a) thcrmonietric, (b) blood gaso- 
mctric, and (c) pleth} smogmphic The results 
indicated that rem.arh.abh Ion local pressures 
impair the circulation Shin temperature meas- 
urements show a definite effect with pressures as 
low as 20 mm Hg Vt this pressure, the arteno 
\ cnous owgen difference rises about 25%, and 
plctln smograplnc tracings show an equal decline in 
blood flow YYith a local pressure of 30 mm Hg 
blood flow decreases about 35% both b} tile A I 
oxigen and the pie t ha smograplnc methods Even 
at 10 mm Hg the plot In sinograph rexealed a 10% 
decline in blood flow 

These findings are of import ince in relation to 
the application of constricting dressings or np 
paratus to the limbs, and to the design of clothing, 
gknes, and shoes espccinlh for use in estremeh 
cold environments 

Some immediate responses to a sudden reduc- 
tion in peripheral resistance IV F II xxhltox and 
John \\ Remington Dept of Physiology, Unn 
of Georgia School of Medicine, Augusta, Georgia 
B\ means of a reccntlj described method the 
strohe volume, xentricular worh and total peri- 
pheral resistance were calculated from successive 
optiealh recorded pulse pressures 

The abdominal aorta was occluded bx means of 
finger pressure so as to produce a reactive dilation 
of the peripheral bed below the occlusion The 
dilation occurred during the occlusion, and was 
ex ident from a change in the diastolic slope before 
the first beat succeeding release With this first 
beat a large increase in strohe \olume, a sudden 
increase in xentricular work, and an immediate 
decrease in peripheral resistance could be shown 
It is suggested that the changes in cardiac work 
and stroke xolume are in response to the change in 
peripheral resistance The} occur too quicklj to be 
of reflex origin and are probablj due to the fact 
that the mechanical conditions against which the 
heart is working have been suddenlx altered The 
contracting heart seems to exert clastic tension 
and can shorten but slight!} against a heavy load, 
(small stroke xolume and high pressure during 
occlusion) but can shorten considerabl} against a 
light load (large stroke volume and low pressure 


after occlusion) The energj for increased work is 
available at each heart beat even though conditions 
inn} be such that work cannot be done 
Changes in stroke volume and in ventricular 
work are rouglil} parallel to changes m the duration 
of s} stole even though s} stole is corrected for c} cle 
length or c}cle length is held constant b} the use 
of atropine [7 his investigation was aided by a grant 
fiom Life Insurance Medical Research Fund ) 
Modifications in the method for calculating 
stroke xolume from the central pressure pulse 
contour W T IIamiiton and John W Reming- 
ton Dept of Physiology, Unit’ of Georgia School 
of Medicine, Augusta, Georgia In calculating the 
stroke volume from the contour of the cential 
arterial pulse (Am J Phxsiol 148 14, 1947), it is 
neccssarx to estimate arteriolar dininngc during 
s\ stole This was done b} dividing the time pres- 
sure nrca of s} stole b} that of diastole, and multi- 
pl>ing the quotient b} the uptake of the arterial 
tree For the calculation of sxstolic area, the 
weighted average transmission time to the peri- 
pherx (Tw ) was subtracted from the actual dura 
tion of s> stole in the central pulse, so that only 
drainage which had occurred before semilunar 
closure was measured To the time of diastole, then, 
was added Tw , assigning a diastolic pressure value 
to the latter for area calculation 
It seems from correspondence with R S Alex- 
ander, and from intramural discussion, that it 
would be logical to give Tw time its actual pressure 
x slue, as taken from the central contour, rather 
than a diastolic pressure value That is, the Tw 
area m late s} stole is added to diastole, and the Tw 
prolongation of diastole (area G) is omitted This 
would render the total diastolic area greater, and 
the 8}stohc drainage less Recalculating our pub- 
lished results in this manner shows an axerage 
reduction of the stroke volume by 4 5% Since this 
is w ithin the experimental error of the dye injec- 
tion technique, and in fact, lowers the average to 
a value closer to that from the latter technique, 
it would appear a valid substitute for the published 
procedure The correction is most important in 
experiments where peripheral resistance is low 
Morphine induced secretion of pitressin m dogs 
with hjpophyseal stalk section Carroll A 
Handlei (by invitation) and A D Keller Dept 
of Physiology and Pharmacology, Baylor Umv 
College of Medicine, Houston, Texas DeBodo (J 
Pharmacol 82 74, 1944) has demonstrated that 
morphine causes the liberation of pitressin in 
normal dogs, but failed to find evidence for the 
liberation of pitressin by this agent in h} popliysec- 
tomized ammsls We have found that morphine in 
a dosage of 0 2 mg per kg , given intravenous lj , 
will result mantidiuresis of several hours’ duration 
in dogs with mild (3000-4000 cc unne/24 hours) 
permanent diabetes insipidus The urine collected 
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during the period of antidiuresis assayed by the 
sensitive method of Hare et al (Endocrinol 36 
325, 1945) shows that these animals excrete 0 5 to 
3 milliumts of pitressin per hour Observation of 
dogs with high section of the pituitary stalk but 
without diabetes insipidus has yielded similar 
results 

These findings indicate that the liberation of 
pitressin by chemical stimuli is still possible after 
the supraopticohypophyseal tract has been severed 

Intensity discrimination of pain sensation 
James D Hardy, Harold G Wolff, and Helen 
Goodell (by invitation) Russell Sage Inst of 
Pathology and the Depls of Physiology and Medi- 
cine , Cornell Umv Medical College, in affiliation 
with the New York Hospital The ability of three 
human subjects to discriminate small differences 
in intensity of painful stimuli lias been investi- 
gated with the Hardy-Wolff-Goodell pain threshold 
apparatus 1 The subject was presented with a 
painful stimulus and then a series of painful 
stimuli of greater and lesser intensities than the 
first “standard” stimulus These he compared with 
the first stimulus, reporting whether the subse- 
quent stimuli were of equal, greater, or lesser 
intensity The difference limen was measured as 
the minimal intensity above and below the original 
stimulus which could be distinguished with cer- 
tainty from it Distinguishable differences in in- 
tensity w ere ascertained for a series of stimuli from 
the pam threshold (200 millicalories per second per 
cm 2 ) to stimuli which caused blistering (450 me/ 
sec/cm 2 ) For stimuli between 200 and 300 me/ 
sec/cm 2 the difference limen was constant at 7-10 
mc/sec/cm 2 Between 300 and 330 mc/sec/cm 2 
there was an abrupt rise of the difference limen to 
18-20 mc/sec/cm 2 , and this value pertained to 
stimuli up to 400 mc/sec/cm 2 Between 400 and 
450 mc/sec/cm 2 there was a final sharp rise in the 
limen and stimuli greater than 480 mc/sec/cm 2 
could not be distinguished from each other This 
suggests that pain sensation due to radiant heat 
has an upper limit or “ceiling” of perception for 
stimuli at approximately twice the threshold 
stimulus, beyond w r hich further discriminations 
are impossible Tissue damage occurred with these 
“ceiling” stimuli in every case These subjects 
were able to dicrinunate 21 steps in the intensity 
of pain from threshold to the “ceiling” intensity 

Thermoregulatory phenomena associated with 
exposure to warm and cold environments James 
D Hardv and Helen Goodell (by invitation) 
Russell Sage Inst of Pathology and the Depls 
of Medicine and Physiology , Cornell Umv Medical 
College, m affiliation with the New York Hospital 
Twenty medical students were exposed for three 


i Hardj , Wolff and Good-.l J Clin In\ , Vol XIX, No 

P 619 Julj 1940 


hours lying on an army cot in minimal clothing to 
a temperature of 31°C (87 8°F ) During this 

period measurements w ere made of metabolic rate, 
rectal, and skin temperature From these data, the 
average body temperature (0 8 rectal + 02 skin) 
and peripheral blood flow index 1 could be com- 
puted At the end of the exposure to warmth, the 
students were conducted into a room at 16°-1S°C 
(60 S°-64 4°F ) and the above measurements w ere 
continued over a four hour period In the warm 
environment metabolism was at or below normal 
standards, and peripheral blood flow index was 
betw een 200 and 600 cc /minute Upon exposure to 
cold, there was a temporary rise in rectal temper- 
ature (0 3°-0 8°C ) which subsided in two or three 
hours 2 It is believed this rise is due partly to the 
sudden vaso-constriction associated w ith the strong 
cutaneous stimulation of the cold air There was 
little or no change in the metabolism m most 
subjects until shivering occurred, the peripheral 
blood flow index decreased rapidly to minimal 
values Shivering was accompanied by a temjjorarj 
rise in metabolism, rise in skin temperature, rise 
in peripheral blood flow, and increased heat loss 
Subjects appeared to be able to resist shivering 
during short periods immediately following a chill 
This was apparently associated with the relief of 
feelings of intense cold brought about by the 
temporary rise in skin temperature 
Hormonal influence on basal metabolism of 
women in cold and warm environments James D 
Hakdv , Ephraim Shore, and Eucenf F DuBois 
Russell Sage Inst of Pathology and the Dcpts of 
Medicine and Physiology, Cornell Umv Medical 
College, m affiliation with the New York Hospital 
Metabolism experiments which were carried out in 
the Russell Sage Calorimeter on seven apparently 
nomal women showed that six of the seven sub- 
jects had a lower basal metabolism (ca 13%) when 
measured at a calorimeter temperature of 32°C 
than when studied at 26°C 3 It was observed that 
the only woman who failed to show this change 
was suffering from amenorrhea Using this obser- 
vation as a clue, four additional women have 
recently been studied in warm and cold environ 
ments Three of the subjects were postmenopausal, 
one amenorrheic with anoiexia nervosa, and all 
four women showed no change in metabolism when 
the temperature was changed from 31°C to 2G°C 
In one menopausal subject a full estrus type 
vaginal smear was produced by administration of 
estrogens While in this phase, the subject demon 
strated the change m metabolism observed in 
the normally menstruating young women When 


1 Hardj & Sodcrstrom I Nutrition, Vol 1G, No G, 1938 

2 Confirming unpublished obsenaticns by R W Keeton 

3 Hardj Milhoratand Du Bois J Nutrition, Vcl 4 p 383, 
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studied some time later, after discontinuing 
estrogens and after the vaginal smears had again 
become menopiusal, she again failed to shou the 
change in met ibolism with temperature This evi- 
dence supports the origin ll assumption that the 
change in basal metabolism observed in the normal 
women is dependent upon estrogenic activitv 

The nervous control of the relense of pituitrm 
Kendrick H vue Dept of Pediatrics, Cornell Unir 
Medical College An elevation of the osmotic pres- 
sure of the plasma causes an increase in the rate of 
liberation of pituitrm from the ncurohj pophj sis 
(Chambers, et al , Amer Jour Phjsiol 144 311, 
1945) The mechanism of this resjxmse has been 
studied in a senes of 20 dogs in which the osmotic 
pressure of the plasma was elevnted bv the mtra 
v enous infusion of 2 5% NaCl solutions The rate 
of pituitrm release was indicated bv the chloride 
It/P ratio (Hare, Hare and Phillips, -Vmer Jour 
Phjsiol 140 344, 1943) The possible mechanisms 
that have been investigated are 

1) The direct action of the osmotic stimulus upon 
the neurohj pophj sis Tins possibihtv was rejected 
because transection of the pituitarj stalk abolished 
the response although the blood supplj to the 
pituitary remained demonstrable bj the i>ost 
mortem injection of India ink 

2) A peripheral receptor sensitive to changes m 
osmotic pressure whoso afferent fibers entered the 
central nerv ous sj stem ov er either spinal or cranial 
nerves This possibilitj vvas excluded bj the per- 
sistence of the response after the interruption of 
all nervous paths to the diencephalon This was 
accomplished bj transection of the midbrain, of 
the cervical svmpathetic trunks and of cranial 
nerves I, II, and III In some dogs the cerebral 
cortex was excised Onlj the vascular channels 
remained as means of communication between the 
diencephalon and the rest of the animal 

3) An osmotic pressure receptor contained within 
the diencephalon and w hich influenced the activitv 
of the hjpothalamico hv pophj sial nerve fibers to 
regulate the release of pituitrm This possibilitj 
has been confirmed 

The influence of vagotomj on ulceration of the 
gastric rumen of rats following pyloric ligation 
Henri N Hahkins and Stuart R Elliott, II (bj 
invitation) Dept of Surgery, Johns Hopkins 
Umv , Baltimore Ligation of the pylorus in rats 
starv ed for 48 to 72 hours leads to ulceration of the 
gastric rumen, as shown bj Shaj (1945) In the 
present studj this procedure was done on two sets 
of animals control rats, and those w ith coincident 
transabdominal vagotomy 

In the 17 control animals as compared to 15 vago- 
tomized rats, there were respectivelj r at the end 
of 24 hours 346 and 0 small ulcers of the rumen, 
37 and 0 large ulcers (ov er 4 mm in largest diam- 
eter), 1 and 0 perforations, ulcerations of gastric 


mucose proper in 7 and 0 rats, iverage of 14 and 

7 cc fluid in stomach, average of 17 and 7 units of 
free acid m the gastric fluid, and 81 and 56 units 
of total acid respectively' In addition, the gastric 
fluid in the control rats was darker and contained 
more blood than in the vagotonnzed series The 
fluid in the former animals was never frothy, in the 
latter it was almost alwavs so 

The possibilitj that the greater distention of the 
stomach in the control senes maj have been a 
deciding factor is to be considered Furthermore, 
some vagotonnzed rats allowed to live longer than 
24 hours showed occassional ulcerations However, 
m survival experiments, the vagotomized rat al- 
ways lived longer than its paired control The 
sparing effect of vagotomj on rats submitted to the 
Shaj procedure is thus evident although its mech 
nnism has not been cxactlv determined 

The efTccts of nnoxemic anoxia upon conduction 
and excitability of mammalian cardiac muscle m 
situ A Sidnev Harris and Wilson P Matlock 
(bj invitation) De.pt of Physiology, Western Pc 
sene Unit Medical School, Clci eland, Ohio The 
hearts of morphine-barbital anesthetized dogs were 
surgicallv exposed Electrograms from local leads 
and an Etg w ere recorded simultaneously Through 
mechanical controls the heart was driven at a 
constant rate via electrodes to the right, auricle, 
and testing stimuli from an electronic stimulator 
were applied to the ventricles at any desired 
moment of the cardiac cj cle The oxygen concen- 
tration of inspired air was controlled by the use of 
an artificial respiration rebreathing apparatus 

Relative changes in conduction rate were indi- 
cated bj r changes in the time elapsing between the 
application of a ventricular stimulus and the onset 
of the resulting local spike recorded at a distance 
As the oxygen content of inspired air was gradually 
reduced from 20 9 per cent (at room barometric 
pressure) to the range of moderate anoxia, 12 to 

8 5 per cent 0., a small diminution in stimulus 
response time, interpreted as increased conduction 
rate, usually was seen In severe anoxia, 8 to 5 per 
cent 0 , there was lengthening of intervals (slowed 
conduction) which became very great during the 
dilatation and failure of the ventricles 

In some experiments there w as ev idence of re- 
duced threshold to brief (3 msec ) spike like shocks 
during the moderately anoxic stage In severe 
anoxia, w ith developing signs of failure, the voltage 
threshold rose rapidly, increasing by four or five 
hundred per cent witlim a few minutes This 
dramatic reduction in excitability was confirmed 
with D C currents of 3 or 4 seconds duration 
[This research was aided by a grant from the Ella 
Sachs Plotz Foundation ] 

Effects of anoxemic anoxia upon refractoriness 
of mammalian cardiac muscles m situ A Sidnet 
Harris and Wilson P Matlock (bv invitation) 
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Depl of Physiology, Western Reserve Umv , School 
of Medicine, Cleveland, Ohio The hearts of mor- 
phine-barbital anesthetized dogs w ere e\posed and 
the duration of refractoriness was measured during 
control periods and during varying degrees of 
oxygen lack 

The heart was driven at a constant rate by shocks 
applied to the right auricle Testing stimuli from a 
mechanically tripped electronic stimulator were 
applied to the ventricular muscle at the desired 
moment in the cardiac cycle Test shock voltages 
were arbitrarily set at three times the control 
threshold In a series of trials at any given oxygen 
level test shocks w ere first delivered considerably 
later than the end of the T wave In each succeed- 
ing trial test shocks were delivered a few msec 
earlier than m the trial before These trials con- 
tinued until no further responses were evoked 

The duration of refractoriness was measured from 
the beginning of R(ECG) until the delivery of the 
shock which just failed to evoke a response or 
which when repeated evoked an occasional re- 
sponse This shock was always in the T wave, at or 
later than the summit 

The results are represented by the measurements 
from the following experiment Control refractory 
period, 204 msec , 10 per cent CL, 188 msec , 7 5 per 
cent 0 2 (with falling blood pressure), 160 msec 
Further testing was rendered unreliable by rising 
threshold and slow ing A-V conduction The findings 
are significant in considering the possibility of 
reentry phenomena and ventricular fibrillation m 
conditions that produce anoxia [ This research was 
aided by a grant from the Ella Sachs Plotz Founda- 
tion ] 

Contribution of adrenals to morphine analgesia 

Stanlev C Harris and Frances J Friend (in- 
troduced by J S Gray) Dept of Physiology and 
Pharmacology, A 01 thwestern Umv Dent School 
and Department of Physiology, Northwestern Umv 
Medical School That morphine is an efficient 
analgesic is established Since it is w ell known that 
morphine administration elicits the release of 
epinephrine from the adrenals and since epine- 
phrine has been shown to be analgesic, this study 
was undertaken to ascertain if the adrenals are 
involved in the production of analgesia by mor- 
phine 

The response of albino rats to tail pinching after 
5 mg of morphine sulfate (subcutaneously) per 
kilogram of body weight was determined on 5 
separate occasions before and 5 separate occasions 
after bilateral adrenalectomy To protect against 
cortical deficiency, the cortices were autotrans- 
planted into the anterior chamber of the eye 
Medullary tissue does not “take” in this procedure 
An additional control experiment consisted of the 
"O procedure before and after dummy operations 
all, 240 assays were performed on 24 male rats 


In terms of distance between the prongs of the 
stimulating forceps, there was a 40 per cent de- 
crease in analgesic response to the standard dose 
of morphine after adrenalectomy and only a 6 per 
cent decrease in response after the dummy opera- 
tion Statistical treatment of the data show toler- 
ance to be of no consequence in this interpretation 
[Aided m pail by a grant from Smith, Kline and 
Fi ench Laboratories ] 

Fluctuation of response of single visual sense 
cells II K Hartune, Lorus J Milne (by invi- 
tation) and I H Wagman Johnson Research 
Foundation, Umv of Pennsylvania and Depl 
of Physiology, Jefferson Medical College The un- 
certainty of response of single visual sense cells to 
repeated flashes of light of "constant” intensity 
has been studied by recording the action potentials 
of single fibers dissected from the optic nerve of 
Limulvs A series of short flashes delivered to the 
eye at a given intensity near threshold elicits oc- 
casional lesponses of one or more nerve impulses, 
interspersed among failures to respond Occurrence 
of responses in any given senes is random, accord- 
ing to statistical tests The frequency of occurrence 
of responses increases woth increasing intensity of 
the flashes In most dark adapted preparations, the 
intensity range within which frequency of re- 
sponses is greater than zero and less than 100% 
covers approximately one logarithmic unit This 
range is not measurably affected by a temperature 
change of 10°C A similar uncertainty has been 
found for eliciting responses equal to or exceeding 
some fixed number of impulses greater than one, 
the greater this number, the narrower is the range 
of uncertainty 

Light adaptation raises the threshold of the 
sense cell , at the same time the range of uncertainty 
is narrowed, on a logarithmic scale of intensity 
This effect is reversed by dark adaptation 

The uncertainty of response might be explained 
by statistical fluctuations in the number of quanta 
absorbed from the "constant” flash, following the 
explanation that has been suggested for the un- 
certainty of seeing by human observers Possi- 
bility of fluctuations in sensitivity of the receptor 
cell and its axone, analogous to those reported for 
axones stimulated electrically, must also be con- 
sidered 

Observations on hypothermia and rewarming 
in the dog recovery from drastic reduction in 
body temperature Hans O Haterius and Geo L 
Maison Depls of Physiology and Pharmacology, 
Boston Umv Medical School The ability of normal 
dogs to withstand extreme cold while relatively 
free of depressant anesthetic agents has been 
studied Moreover, observations have been made 
regarding capacity for recovery following marked 
reduction in body temperature 

Routinely, animals were given a short acting 
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anesthetic (sodium pcntothal, or ether), sufficient 
only to offset the immediate psy chomotor effects of 
abrupt immersion m iced water Following com- 
paratively light induction, the experimental nm- 
mals were placed in a bath at temperature ranging 
from 2° to 9°C Rectal temperatures were followed, 
together with pulse, respiration, and electro 
cardiographic recordings When either pulse or 
respiration had deteriorated acutely, rewarming 
with hot water (45°C ) was instituted 

Thirteen animals subjected to the procedure 
outlined sur\ n cd a reduction in rectal temperature 
to an average of 14 S°C (range 13 0-10 4°) Re 
coven in each inst mce was complete In two ani- 
mals the rectal temperature was reduced to below 
15°C on two occasions In an additional animal the 
rectal temperature fell to 11 S°C (pulse S/nnn , 
respiration 2/nnn ) before rew arming was begun 
A good initial response occurred, pulse and respira 
tion improved and slmering commenced, but 
death supenoned suddenly at a rectal temperature 
of 1S2°C , with apparent heart block 

Eight animals failed to respond fu\ orablv to 
rewarming after cooling to an average rectal tern 
perature of 12 2°C (range 12 0-1G 6°) The cause of 
death in some was clearly a matter of respiratory 
failure , in others it was apparently attributable to 
heart block [E/ns icork uas supported in part by 
Contract W3S-03S ac U767 with the Acromedical 
Laboratory, Air Materiel Command, AAF, Wright 
Field, Dayton, Ohio ) 

Disturbances of vestibular function produced in 
animals by streptomycin Joseph E Haw kins, Jr , 
Merck Inst for Therapeutic Research, Rahway, 
N J The chronic neurotowc action of strepto 
my cm on the vestibular sy stem has been studied 
in 12 rabbits and 2 cats receiv mg very large doses 
of strep torny cm HC1 or SO< subcutaneously (300,- 
000 to 450,000 units per kg per day ) Vestibular 
functon was tested daily by rotating the un- 
anesthetized animals on a turntable, horizontal 
nystagmus was recorded during and after rotation 
by registering on an ink-writing oscillograph the 
concomitant variations m the corneo retinal po 
tential picked up b\ two solder disc electrodes 
attached to the skin at the outer cantlu In both 
cats and in 0 of the rabbits there was a marked loss 
of nystagmus, beginning on the 10th to 13th day of 
streptomycin administration and becoming pro- 
gressively more severe Per and post-rotational 
nvstagmus m the rabbits was reduced or eliminated 
whether the eyes were open or covered, showing 
loss of the optokinetic as well as of the vestibular 
response In the cats only' the vestibular component 
was abolished No recovery of the response has 
been observed In 4 rabbits the reduction in 
ny stagmus w as slight , approximating that occurring 
m 2 normal controls rotated daily for a month 
Two other rabbits died Lefore changes in the 


response occurred \ccompxn\mg the loss of 
nystagmus, dramatic disturbances of posture and 
gait occurred in both species, indicating deficiency 
of all labyrinthine reflexes and possible derange 
ment of cerebellar function In the cats a severe 
loss of hearing was apparent, the nature of which 
is being studied by electrophy Biological methods 
Hcpato- and nephrotoxic effect of glycine 
Elvanor Ciarke IIav Inslttul dc Medcctne cl dc 
Chtrurgic cxptrimcnlalcs, Vnucisile dc Alonhial 
Rats injected daily with crude anterior pituitary 
(LAP) develop nephrosclerosis w hen fed a diet 
containing 30% casein On investigating what 
ammo acids could equal casein in promoting 
nephrosclerosis, it was found that a diet in which 
half of the casein was replaced by glycine was 
rapidly lethal \norexia, decreased muscle tone and 
convulsions liavc been reported w ith gly cine Lillie 
(1932) observed hepatic but not kidney damage m 
rats fed a 10% gly cine diet for 15 days Richter and 
Gold (1942) obtained renal tubular degeneration in 
cats after intravenous injection 
In our first experiment 10 rats were injected daily 
with 20 mg of LAP, and fed a diet otherwise 
adequate, but containing 15% gly cme All animals 
died within 10 days with twitching convulsions 
Livers were mottled, and kidneys, prominently 
patterned Extensive focal necroses were seen in 
all livers, and in the renal cortex of one rat together 
with many hyalin casts In a second experiment, 
the same diet was fed for 7 days to 18 rats, half of 
which were injected with LAP Macroscopically 
the same liver and kidney damage was evident as 
before in both groups Relative kidney weights 
v\ere increased enormously in L A P treated rats 
(controls 4S9±23 mg per 100 cm surface area, 
experimental 639±55 mg ) Marked cortical 
necrosis and hy aim cast formation w ere observed m 
kidneys of 3 control and 3 experimental animals of 
each group The mechanism of this toxic response 
is unknow n, but it does not appear to be influenced 
by anterior pituitary hormones [Subsidized by a 
grant of the Sugar Research Foundation, Inc ] 
Circulatory changes in experimental pulmonary 
embolism Florence W Haines, Thomas D 
Ixinnev (by invitation), Harper Iv Hellems 1 (by 
invitation), and Lewis Dexter (by invitation) 
From the Medical Clinic and the Dept of Pathology, 
Peter Beni Brigham Hospital, and the Depts of 
Medicine and Pathology, Hanaid Medical School, 
Boston, Mass The method of venous catheteriza- 
tion has been used in dogs to study the pathological 
physiology of pulmonary embolism Blood pres- 
sures were measured m the following vessels 
Femoral arterv (mercury manometer) femoral 
vein (saline manometer), right ventricle and pul- 
monary artery' (Hamilton manometer) All animals 

1 Lite Insurance Medical Research Tellon 
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were autopsied at the end of the experiment Large 
and small emboli w ere used A balloon on the end 
of a catheter placed m the mam pulmonary artery 
supplying one lobe of the lung and dilated by a 
pressure higher than that in the pulmonary artery 
so as to obstruct blood flow to that lobe, produced 
no consistent change in the lespiratory rate, pres- 
sure m the femoral and pulmonary arteries, and 
heart rate of anesthetized and unanesthetized dogs 
In contrast, precapillary emboli (25 to 30 a in size), 
produced by the slow infusion of 1 per cent lyco- 
podium spores into the pulmonary artery to only 
one lobe in anesthetized animals, regularly pro- 
duced an increase in respiratory late, pulmonary' 
arterial and right ven nculai pressures, electro- 
cardiographic changes, and a decrease in femoial 
arterial pressure, leading to death if the embolus 
was continued Different animals varied consider- 
ably in the degree and time of response to lyco- 
podium spores Only terminally did the peripheral 
venous pressure rise significantly' There was a 
progressive fall of cardiac output The circulatory 
changes accompanying embolism w ere not abolished 
by vagus section and pitlnng of the spinal cord 
The effect of various drugs on the circulatory and 
respiratory disorder resulting fiom pulmonary 
embolism is being studied 
The effect of magnesium on body temperature 
m the dog Fred C Heacy (by' invitation) and 
Alan O’ Burton Umv of Western Ontario, Medi- 
cal School Although the antipyretic action of 
magnesium w r as reported in 1916, its mechanism has 
not been elucidated Two well-known pharma- : 
cological peripheral actions of magnesium jlire 
vasodilation and paralysis of the neuro auscular 
junction These may both contribute 1 1 depression 
of body temperature It has beer reported that 
magnesium depresses metabolism fin the rat, and 
such an action could also contnbi le to temperature 
depression { 

The effect of magnesium on tefnpeiature regula- 
tion has been investigated by intravenous injection 
of 1 molar magnesium chloride into unanaesthetized 
dogs In a dog that is regulating against heat by 
vasodilation and intermittent ! anting, magnesium 
causes an increase in the intensity and mount of 
panting so that the body' tempeiatuie is depressed 
In a dog that is neither panting nor shivering, 
magnesium causes vasodilation land panting, with 
the same result In a dog that i \ regulating against 
cold bj means of shivering, magnesium usually has 
little effect on body temperature unless the dose is 
large enough to cause a paraly'tm action Then the 
pretention of shivering is followed by a fall in body' 
temperature Sometimes there is a transient vaso- 
dilation, and on one, occasion tlAy;e was panting 
following the injection of magnesium 'mder such 
•'ircumstances Doses of Q 5 ml , giving blooc "’rum 
els of less t han 10 mgs % Mg , consistently s 

i 


these effects [Carried out with the aid of a Medical 
Research Fellowship from the National Research 
Council of Canada ] 

Striatal removal without previous cortical 
ablation release, disorientation, metabolic dis> 
turbance Robert G Heath (by invitation), 
David A Freedman (by invitation) and Fred A 
Mettler Bilateial removal of 75 per cent of the 
total mass of striatum in felines, uuthout previous 
cortical removal produces a consistent picture 
Previous studies have resulted m the description 
of the effects of striatal removal following cortical 
ablation In order to dissociate pure striatal from 
the possibility of summation effects, the striatum 
was approached through intact cortex, either 
frontally' or posterolaterally through the ventricle 
Inevitable cortical interruption was therefore of a 
different nature in different experiments but the 
sy'ndrome associated with bilateral removal was 
identical regardless of approach Unilateral or in- 
adequate bilateial removal produce little effect 
There is release of motor activity with phasic 
hyperkinesia and leaping when animal is held 
vertically' Muscle tone is normal The visual path- 
way s are intact and the animal follows moving 
objects, but as stationary' objects are approached, 
it obstinately' pushes against them Bizarre postural 
patterns are assumed indicating greater propnocep- 
tive defect than one observes after cortical damage 
alone , 

The animals are dull, disoriented and out of 
corLct with their environment Regardless of 
i«ture of sensory stimulus applied they respond 
only by enhanced motor activity' without with- 
drawal from pain and approach to pleasurable 
stimuli Food does not interest them There appears 
to be a partial disregard of vestibular, auditory and 
visual stimuli 

Bilateral removal in one stage consistently results 
in death in 3 to 5 days Life is prolonged if removal 
is performed m several stages 

Investigation of the cause of death indicates 
that the striatum exerts a specific influence upon 
metabolic function 

The nature of the barrier to the diffusion of 
intradermally injected fluids Oscar Hechter 
Woicesler Foundation for Experimental Biology 
To obtain mfoimation concerning the nature of the 
barrier to diffusion of intradermally injected fluids 
the spreading activity (increased diffusion as com- 
pared to a saline control) of a variety of substances 
has been determined in the skm of exsanguinated 
rabbits The results may be summarized as follows 

(a) The dermal barrier is freely permeable to air, 
oxy'gen, nitrogen and carbon dioxide 

(b) Fat solvents (xylol, toluene, chloroform and 
ether) freely penetrate the barrier, this suggests 
that lipoid is a component of the barrier 

(c) Alcohol and acetone spread as in (b) but 
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secondarily induce skin coagulation Dilution of 
alcohol or acetone with water increases the coagula- 
tion rate, the irea of spread is therein limited 
Tannic acid produces results similar to those ob- 
tained with alcohol 

(d) Hx uluromdase and ascorbic acid increase the 
diffusion of lntradermally administered fluid ap 
parcntle via their effect on the hxalurome acid 
component of the dermal barrier 

(e) High concentrations of proteohtic enzxmes 
(chi motn psm, trypsin, papain and pepsin) ex- 
hibit either slight or no spreading activitj This 
suggests that the dermal bnrner either does not 
contain protein or that the protein conqionent is 
resist ent to the aboxe enzxmes 

(f) Fluoride, examde, oxalate, citrate, oxidizing 
agents, reducing agents and detergents hnxe no 
direct influence on the derm il barrier 

(g) Some agents which increase capillarx perme- 
abilitj and produce inflammation (proteoh tic en- 
zxmes, 40% urea, commercial peptones and casein 
digest) exhibit significant spreading nctix 1 tx in 
fixing animals but have no spreiding actixitx in 
the shm of dead rabbits This indicates that certain 
txpes of changes associated with inflammation in 
skin max induce increased permeabilitx of the 
dermal barrier to aqueous solutions 

Physiological factors m neurogenic bladders 
Robert F Heimburger (introduced bx L W 
Freeman) The Chicago Memorial Hospital, 
Chicago, Illinois Present knowledge of the plixs 
wlogy of micturition fails to supplj sufficient basis 
for anx thing but empirical treatment for bladders 
with injuries to their nerxe supplx The imjontx 
of paraplegic patients now concentrated in large 
centers for treatment have bladders with small 
capacity and high detrusor tone This group has 
been subjected to study in an effort to determine 
the elements contributing to the meclmnism of 
evacuation in the absence of cerebral control 

Most of the patients with sjimal cord injuries 
have had continuous bladder drainage for periods 
greater than six months During this period the 
mucosa of the bladder has been subjected to 
chronic infection and the wall of the bladder 
has become thickened Cystometnc studies 
were made before and at intervals after 
novocaine blocks of the xarious portions of 
the nerxe supplj to the bladder Detrusor tone is 
diminished in most instances after blocking one 
or more pairs of sacral nerve roots, but is not abol 
ished fix' blocking all of them Bilateral novocaine 
block of the second sacral motor nerve roots is more 
effective m decreasing detrusor tone than is block 
of the other pairs of nerx e roots Bilateral block of 
the third sacral motor nerve roots is most effective 
in relaxing sphincter spasm A combination block 
of both jiairs of second and third sacral motor roots 
gixes the best relaxation of both the detrusor and 


internal sphincter Bilateral block of the fourth 
Bacral motor roots relaxes the external sphincter 
mechanism but has little effect on the detrusor 
tone 

The influence of mecholyl and histamine 
iontophoresis on recovery from fatigue 1 F A 
IIfili brvndt, Saha Janf Houtz (bj invitation) 
and Eli ex Nfall Dux ai i (bj invitation) 
Baruch Center of Physical Medicine, Mcchcal 
College of Virginia The efficacy of drugs thought 
to affect peripheral circulation was evaluated by 
estimating their influence on recovery from fa- 
tigue Measured work was performed by 10 healthy 
adult women on an improved indicating finger 
ergograpli Each experiment consisted of 20 "all 
out” efforts with a 30 to 60 second rest pause be- 
tween bouts, followed by one half hour of inactiv- 
ity , during which mecholyl or histamine were 
administered by iontophoresis or control observa- 
tions were made The latter included rest, medical 
galvanism, and iontophoresis with a placebo unc- 
tion containing no histamine The experiment was 
then repeated, and work done in the second series 
of 20 bouts was comjiared with the first 

The data consist of 10,CS0 ergographic fatigue 
curves yielding 267 paired estimates of maximal 
volitional working capacity Although the exercise 
was of sufficient seventy to threaten the integrity 
of peripheral parts moving the load, and often 
caused a disabling synovitis, muscle soreness per se 
was never a serious complicating factor The in- 
itial bout of 20 “all out” efforts was accompanied 
frequently by visible and palpable swelling of the 
bellv of the long digital flexors Mecholyl and 
histamine alone produced relief from pain, swell- 
ing and stiffness xxhich was unequivocal, leaving 
the arm warm and supple Neither increased the 
ability to perform work by amounts significant 
statisticallx 

Correlation of urinary gonadotrophin titers 
with degree of seminiferous tubule involvement 
inhuman male sterility CarlG Hfleer,Warrbv 
O Nelson, Edwin C Joncck (by invitation) 
and YVilli a xi O M xddock (bx invitation) Dept 
of Physiology and Medicine, bmv of Oregon 
Medical School, Portland, Oregon and Dept of 
Anatomy, Inn of Iowa Medical School, Iowa 
City, Iowa In instances of male sterility with 
varying degrees of oligospermia, urinary gonado 
trophin titers were found to vary from normal to 
as high as castrate levels The greater the degree 
of hyahmzation of the seminiferous tubules and 
the greater the number involved, the higher the 
titers become Absence of germinal elements with 


1 Merck L Company Inc hmdl> supplied the mecholjl &nd 
Hoffman LaRoehe Inc pro\ided the histamine ointment and 
Imadj 1 ba*.e used in these studies Professor h D A. Kelso of the 
Sclioo’ of Fngmecnng Unnemt\ of Wisconsin deM*ed and 
constructed the ergograpli 
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Sertoli cells remaining as the only mtratubular 
cells, unassociated with hyalinization, was also 
accompanied by an elevation of gonadotrophin 
titers in proportion to the number of tubules in- 
volved Failure of maturation of the germinal ele- 
ments, at whatever stage it occurred and involving 
any number of tubules, was associated w ith normal 
gonadotrophin titers 

The effect of myocardial injury location on 
the S-T segment displacement H K Heller- 
stein (by invitation) and L N Katz From the 
Ca) diovascvlar Depl , Research Inst , Michael 
Reese Hospital, Chicago, Illinois Injury was pro- 
duced by heat, pressure, alcohol or potassium chlo- 
ride in 20 open-chested anesthetized dogs The 
cavity of the heart and the endocardial and epi- 
cardial surfaces were explored with non-polariz- 
able Ag-AgCl electrodes, the indifferent electrode 
being placed on the leg 

Following epicardial injury the S-T deviations 
were not distributed equally in all directions over 
the epicardium, and the time evolution of the 
change to oppositely directed T waves was not 
umform A positive S-T displacement was found 
at the site of injury This was surrounded by a 
millimeter zone of non-deviation of the S-T seg- 
ment This in turn was surrounded by a zone of 
several cms with downward displacement of the 
S-T segment Beyond this zone, the S-T segment 
tended to approach the non-deviated position 
When the exploring electrode was moved on to the 
lateral wall, the S-T remained non-deviated 
When it was moved to the surface of the heart 
opposite that which was injured, the S-T again 
became depressed When the electrode was in the 
cavity or on the endocardial surface, injury any- 
w here on the epicardial surface produced a down- 
ward directed S-T segment Downward displace- 
ment of the S-T was also noted in epicardial leads 
overlying endocardial injury Intramural injury 
not surfacing on the epicardium or endocardium 
had no external effects 

These changes can be explained by assuming 
that there is a polarized surface at the junction of 
injury w ith uninjured areas 

Coronary T waves often appeared later These 
were oppositely directed to the earlier S-T de- 
viations On rare occasions such T waves preceded 
the development of the S-T displacement 

Nature of a principle m blood which elicits a 
sustained pressor response in nephrectomized 
animals O M Helmer, R E Shipley and K 
G Ixohlstaedt (by invitation) Lilly Laby 
for Clinical Research, Indianapolis City Hospital 
A pressor principle has been found in plasma ob- 
tained from the terminal blood of cats which have 
died fiom DDT poisoning, from hemorrhagic hy- 
otcnsion, or from certain “natural causes ” It 
■pears to be protein in nature, it is heat labile, 


it does not pass thiough dialyzing or ultrafilter 
membranes 

The active substance is partially but not com- 
pletely precipitated at pH 4 0 by saturation with 
sodium chloride or 0 5 saturation with ammonium 
sulfate It is completely precipitated by 0 G satura- 
tion with ammonium sulfate 

The small amount of renin present in the ter- 
minal cat plasma (as determined bv its ability to 
make angiotonin in vitro ) is not sufficient to ac- 
count for the marked and sustained pressor action 
of the plasma The injection of a fresh solution of 
renin (extracted from cat kidneys) which possesses 
an equivalent ability to make angiotonin m vitro 
does not cause the same marked or sustained pres 
sor response in the pithed cat nephrectomized two 
days before 

Recovery of temperature regulatory responses 
after ether anesthesia Allan Hemingway The 
Dept of Physiology, The Umv of Minnesota 
School, Minneapolis In experiments on tempera 
ture regulation the physiologist is limited in Ins 
experimental preparations to the use of unanesthe- 
tized animals because anesthetics, in dosages re- 
quired for surgery, depress the temperature 
regulating responses Where minor surgical pio- 
cedures are to be used and the temperature regu- 
latory responses measured it is necessary to know 
how long the depressant effect of an anesthetic 
will continue after cessation of anesthesia Most 
rapid recovery is to be expected with the volatile 
anesthetics due to their lapid elimination by res- 
piration Dogs were anesthetized for 30 minutes 
by breathing air containing 10 to 12 mgs per 100 
mis of ether After termination of the ether ad- 
ministration the temperature regulatory responses 
were tested after 1, 2 and 3 hours The ether 
content of the blood, during anesthesia and during 
the temperature response test, was measured, 
The response test consisted of a standard procedure 
in which the animals were equilibrated in a warm 
environment at 35° C for 30 minutes after which 
the animals w ere exposed to a cold environment of 
8° C The responses tested were, (1) the ability to 
maintain normal rectal temperature, (2) the abil- 
ity to produce peripheral vasoconstriction as es- 
timated by the skin temperature response, and 
(3) the ability to shiver In 40 experiments using 
4 dogs it was found that wuthm 90 to 150 minutes 
after cessation of ether anesthesia the three re- 
sponses had returned to normal Shivering was 
least affected by ether 

Autonomic factors m the relation of EEG to 
heart rate Charles E Henri (by invitation) and 
Chester W Darrou' Inst for J uvemle Research, 
Chicago Study of relation of EEG to heart rate 
among a group of patients and normal persons vary- 
ing widely with respect to age and clinical history 
confirms the earlier observed tendency' for high 
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voltage slower LEG activitv to be associated with 
fast heart- rates The majont\ of high \oltage and 
slow motor and motorpanctal area EEGs, includ 
mg petit null spike and wa\e patterns, occur in 
India iduals lun ing resting he irt rates abov e 90/m 
These include cases aboac 90/m during the fast 
phase of resting sinus arrlia tlinna The limited 
number tint liaae high voltage and slow EEGs 
but heart rates less than 90/m are characterized 
lia inferior sampathetic (or central?) activity as 
indicated ba low lea el palmar skin conductance 
(sweating) or small palmar galaanic reactivity 
and recoaera There are no instances of high aolt 
age slow EEGs among India iduals haa ing resting 
heart rates less than GO/in Absence of high po 
tentml slow EEGs notwithstanding heart rates 
aboac 90/m is rare saae in issociation with blood 
pressure aboac 130 mm Hg, low conductance, or in 
association with strong central (?) actiaita as 
indicated ba palmar galaanic reaction and recoa 
era Relation to age aa ill be considered 

Blood and plasma changes in semi-star- 
aation and subsequent rehabilitation 1 Austin 
Hensciiel, HE\m Lonostreet Taaion, \\cel 
Ivras and \ncie Mae Sturgeon (ba invitation) 
Laby of Physiological Hygiene, L nit of Mimic 
sola, Minneapolis Blood and plasma volumes were 
determined ba the dae dilution method (T1S24) 
on 32 aoung men during a control period, after 24 
weeks of semi staraation (S24) when body weight 
loss was 24% 12 weeks of controlled rehabilitation 
(R12), and an additional S weeks of recorded but 
uncontrolled diet (R20) Values are expressed as 
per cent of control Total blood aolume progres 
sively decreased to S7 1% ba R12 but returned to 
normal at R20 (99 2%) Expressed as cc per kg 
boda aaeight, blood volume increased to 120 0% 
at S24, was 104 4% at R12 and decreased to 94 1% 
at R20 when bodv weight was 5% aboae normal 
Total plasma aolume in liters remained constant 
(3 130 at C, 3 395 at S24 , 3 090 at R12 and 3 149 
at R20) but in cc per kg body aaeight it reflected 
bod} weight changes and was 142 2% at S24, 122 7% 
at R12 and 95 0% at R20 Hemoglobin concentra- 
tion decreased to 77 5% at S24, was 84 8% at R12 
and 96 7% at R20 Total hemoglobin w hich is 
dependent on relative and absolute changes in 
blood and plasma aolumes and hemoglobin con- 
centration decreased to 70 9% at S24, was 73 8% 
at R12 and 95 9% at R20 In four subjects follow ed 
for more than a }ear, total hemoglobin reached 
control lei els (99 0%) between 33 and 5S weeks 
of rehabilitation Blood changes that occurred in 
senn starvation recox ered slow lx but xvere essen- 
tiallj normal after 5 to 12 months of rehabilitation 
Experimental studies on microwaves and 


Sponsorship for this work will be acknowledged itx final 
publication 


possible applications m physical medicine J F 
Herrick, F H Ixrusen (by invitation), U M 
Leden (by invitation) and K G Wakim From 
the Division of Experimental Medicine, Section on 
Physical Medicine and Section on Physiology, 
Mayo Foundation and Mayo Clinic, Rochester, 
Minnesota For several years one of us (Dr 
Ixrusen) had been attempting to procure a micro 
xxaxc generator xxhich would have sufficient out- 
put to permit possible applications in physical 
medicine The development of the cavity magne- 
tron tube has made such a microwave generator a 
reality Through the generosity of the Raytheon 
Manufacturing Company, microwave equipment 
has been procured 4t present we are study ing the 
heating effects of microwaves which have a fre- 
quency of 3,000 megacycles per second Our 
studies, thus far, have been concerned chiefly 
with obserxations on the changes in temperature 
of ceitain bodily sites such as the skin, subcutane- 
ous tissue and muscle tissue in the thigh and tho- 
rax It is possible, by r the use of microwaves, to 
raise the temperature several degrees in skin, 
subcutaneous tissues and muscle tissues No 
changes in rectal temperature were observed un- 
less the animal was anesthetized 

Since the production of heat m bodily tissues is 
one of the most desired therapeutic procedures in 
physical medicine, the application of microwaves 
mav proxe to be of value to the physiatnst 
The equipment and its application will be de- 
scribed and representative data w ill be given 
Renal clearance of citrate in dogs R C 
Herrin and C C Lardinois (by invitation) 
Dept of Physiology, Umv of Wisconsin Medical 
School, Madison In 5 of 6 dogs the endogenous 
citric acid renal clearance averaged less than 1 5 
ml The ratio of citric acid clearance to that of 
creatinine was less than 0 03 In the sixth dog, the 
clearance averaged 8 2 ml and the ratio of clear- 
ances averaged 0 118 The oral administration of 
citric acid to 4 dogs in doses of 6 to 10 gins , in 2 
experiments had no significant effect on the citric 
acid clearance and in 5 it resulted m a 3 to 25 fold 
increase The administration of sodium or potas- 
sium bicarbonate was tried on 5 dogs In every 
case it markedly 7 increased the ratio of the citric 
acid clearance to the creatinine clearance, indi- 
cating less tubular absorption of the citric acid 
In IS, alkali administration resulted in a marked 
increase in the citric acid clearance In 6 cases the 
plasma citrate increased markedly but in the 
others no significant change occurred Following 
sodium bicarbonate administration, the increase 
in urinary citric acid in milli equivalents per liter 
ox 7 er a period of hours was only a small fraction of 
the increased quantity of sodium excreted It was 
noted in these experiments, regardless of the pro- 
cedure, when the plasma citrate significantly 7 m- 
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creased, as it did in 17 cases, the citrate Tm al- 
ways increased When plasma citrate did not rise, 
the Tm either remained the same or decreased 

Estimation of cutaneous blood flow with the 
photoelectric plethysmograph in the presence of 
arterial pathology A B Hertzman and W C 
Randall From the Dept of Physiology, St Loins 
Umv School of Medicine, Si Louis, Mo An 
approximately linear relation appears to exist 
between the cutaneous blood flow and the ampli- 
tude of the photoelectrically recorded skin pulses 
in the finger pad of the normal subject (Amer 
J Physiol 146 716, 1946) 

Two lines of experimental evidence may be 
cited to support the argument that this relation 
obtains also in the presence of hypertension, di- 
minished elasticity of the arteries and occlusive 
arterial diseases 

1 Qualitative dnechonal agreement with other 
qualitative criteria of cutaneous blood supply 
(skin temperature, skin color, capillary blood flow, 
arterial pressure gradients, oscillometric index, 
arteriography, etc ) is regularly exhibited in pa- 
tients wuth peripheral vascular diseases when 
“resting” and > hen subjected to various constric- 
tor and dilator influences (thermal, “psychic”, 
sympathetic block, local histamine or mecholyl, 
tetra-ethyl ammonium chloride, etc ) 

2 The correlation between photoelectric and 
calorimetric estimates of finger pad flows w r as 
examined in a series of hypertensive and arterio- 
sclerotic patients during thermal reflex dilatation 
The flow equivalents of the photoelectrically re- 
corded skin pulses thus estimated were distrib- 
uted within a range so near normal that no specific 
effect on them could be attributed to altered ar- 
terial dynamics (as indicated by pressure gradi- 
ents) or pathology Errors inherent in the calibra- 
tion procedure appear to mask a possible influence 
of arterial pathology on the flow equivalents 
[Aided by a grant fiom the United Slates Public 
Health Service ] 

The conversion of cyanide to thiocyanate by 
tissues W A Himwich and J P Saunders 
(introduced by Harold E Humvich) Toxicology 
Section, Medical Division, Edgewood Arsenal, Md 
The ability of various tissues of the dog and the 
monkey to convert — CN to — CNS in vitro was 
studied Tissues were homogenized in 10 volumes 
of distilled water for five minutes in a Waring 
blender and filtered through several thicknesses 
of surgical gauze An aliquot of the homogenate 
was added to a system containing phosphate buffer 
pH 7 6, potassium cyanide, 0 014M, and sodium 
thiosulfate, 0 042M The mixture was shaken in a 
water bath at 38°C for fifteen minutes Thio- 
cyanate was determined colorimetrically, using 
ferric nitrate The thiocyanate formed by r the re- 


agents in the absence of tissue and the amount 
originally present in the tissue were determined 
In terms of the ability of one gram of tissue to 
produce thiocyanate from cyanide, the tissues of 
the dog rank in the following order suprarenals, 
liver, caudate nucleus, cerebral cortex, kidney" 
testis, medulla, cerebellum, spinal cord, pancreas, 
heart, small intestine, spleen, muscle, whole 
blood, erythrocytes, and plasma Although in the 
monkey the tissues rank in somewhat different 
order, the primate is able to detoxify 109-200 times 
as much cyanide as the dog In both species thio 
sulfate is necessary^ for the conversion 

Further studies are being made on the enzyme 
mechanisms involved as w'ell as on the detoxifyang 
ability of tissues from other species 

The response of normal dogs to explosive de- 
compression to 30 mm of Hg Fred A Hitchcock 
and Abraham Edelmann (by invitation) Dept 
of Physiology, the Ohio State Umv , Columbus 
A series of dogs have been explosively decom- 
pressed to 30 mm Hg and kept at this pressure 
for from 15 to 120 seconds The sequence of events 
following the explosion was as follows respiration 
became deep and rapid, abdominal distension oc 
curred, animals collapsed, mild convulsions oc- 
curred, animals became quiescent except for 
occasional gasping movements, lacrimation, sail 
vation and urination occurred All visible respir- 
atory' movements ceased about 30 seconds after the 
explosive decompression Shortly after this, sub 
cutaneous swelling started in the lower abdomen 
and progressed headward Thirty to thirty-five 
seconds after the explosion the eyes were glazed 
and the animal appeared to be dead, and remained 
in this condition until recompression When the 
animals w'ere recompressed to about 55 mm the 
distension of the body decreased, and at 100 mm 
the dogs were almost back to normal size When 
normal barometric pressure was reached and the 
chamber opened the animals had invariably ceased 
breathing but the heart was still beating Res- 
piration reappeared within 30 seconds after return 
to atmospheric pressure Corneal reflexes returned 
3 to 7 minutes later Several dogs kept at terminal 
pressure for one minute or longer showed decere 
brate rigidity' This developed about 6 minutes 
after the explosion and lasted for about 3 minutes 
The dogs were usually' on their feet 12 to 13 minutes 
after the explosion, and 20 minutes after return 
to normal barometric pressure they were normal 
It is believed that all effects except the swelling 
of the body are due to acute anoxia 

The electrical activity of single motor units 
in human poliomyelitis Robert IIodes J ohnson 
Foundation and Dept of Physical Medicine, Untv 
of Pennsylvania Electromyograms of motor units 
of poliomyelitis patients differed so markedly from 
normal that several tests were performed to cs 
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tablisli their unit character Such evidence indi- 
cates (1) A critical threshold exists for activation 
of these units bj percutaneous nerve stimulation 
"When threshold is reached the unit responds max- 
imally, or not at all (2) Potentials evoked volun- 
tarily or reflexlj are identical m amplitude and 
duration w ith those produced b} stimulation of the 
motor nerve close to the muscle Such lack of 
temporal dispersion ruth conduction distances 
differing b\ more than a meter is unlikelj if more 
than one motoneuron w ere active 

In poliomj elitis the motor unit potentials di- 
minish progressive^ in amplitude during brief 
roluntan effort or tetanic nerve excitation, but 
the duration of the spikes is unchanged The volt- 
age reduction results from failure of some muscle 
fibers of the unit to respond to each nerr e impulse 
This failure is chused br a block at the neuromj al 
junction produced b> the disease processes The 
constant spike duration implies that the com- 
ponent muscle fibers of the unit are activated 
practicallj simultaneous!} , with no significant 
temporal dispersion 

The conduction velocities of the nerve fibers 
supplying the motor units examined were 31-32 
meters per second— approximated half the con- 
duction rate of the largest fibers to the correspond- 
ing normal muscles, and about one quarter that of 
the fastest known skeleto motor fibers of animals 
and mnu 

Relationship between gastric potential and 
secretion when dilute saline is placed in contact 
with mucosa Lowell E Kokin (b} invitation) 
and Warren S Rehm Dept of Physiology, L nn< 
of LouisiiUe School of Medicine, Louisville, Ky 

Previous studies have demonstrated that when 
0 9% saline is placed in contact with the mucosa 
of the secreting stomach, the potential difference 
across the stomach is in the neighborhood of 40 
mv (the serosa is positive m the external circuit 
to the mucosa) A close correlation was found be 
tween the rate of secretion of HC1 and the potential 
when agents that lowered the potential were ap 
plied to the stomach Using the same method 
(Rehm and Hokrn, Am J Ph}siol in press) an 
apparent exception to this correlation was found 
when normal saline was replaced with a more 
dilute saline In a t} pical expenment the poten- 
tial dropped from 40 mv to approximatel} 20 mv 
when 0 9% saline was replaced with 0 09% saline, 
while there was no significant change m the secre- 
ton rate When a saline solution of an intermediate 
concentration was used in the place of the 0 09% 
saline, a smaller decrease m the potential resulted 
The potential showed an immediate drop when 
dilute saline replaced normal saline and an imme- 
diate rise on replacing the dilute saline with the 
normal saline The diffusion potentials between 
0 16 N HG1 and the saline solutions were measured 


The diffusion potential botw eon 0 1C N HC1 and 
0 9% saline was about 30 mv , while that between 
016 N HC1 and 0 09% saline was about 60 mv 
It appears from these data (see discussion in above 
reference) that the decrease m potential, when 
dilute saline replaces normal saline, is due to an 
increase in the diffusion potential between gastric 
juice and saline 

Diffusion of painful stimuli over segmental, 
infrasegmental and suprasegmental levels of the 
spinal cord Thomas J Holbrook (by invitation) 
and C G de Gutierrez Mahonel Neurological 
Division, St Vincent’s Hospital, New York City 
A 29 }ear old man suffering from sarcoma of the 
right thigh muscles was studied for three months 
after division of the left anterolateral tract at Thi 
and for two months after division of the right an- 
terolateral tract at Tlu The levels of analgesia 
and thermanesthesia w ere Th 6 , right, and Th«, left 
After the first operation, pressure over the 
tumor mass and active or passive movements of 
the right thigh produced pain in the left testicle 
Painful stimulation of the analgesic right side of 
the bod} caused a peculiar painful sensation local- 
ized exactl} to a corresponding point on the left 
side of the bod} and pain in the left testicle These 
phenomena were not influenced by a left lumbar 
sympathetic novocame block nor by noiocaine 
infiltration of the skin of the left abdominal wall 
After the second operation, the crossed mirror 
image sensations on stimulating the right side, 
w ere not expenenced in the analgesic area on the 
left side but persisted above Th s Painful (pin 
prick or pinch) stimuli over the analgesic left 
tlngh and abdomen caused pain in the left abdom- 
inal area of dermatomes Thr-Thj Stimuli over the 
medial part of the thigh were referred to the 
medial abdominal area and those over the lateral 
thigh to the lateral abdomen 

This is evidence not onl} for the segmental but 
also for infra- and suprasegmental participation in 
the perception and localization of noxious stimuli 
Factors influencing the susceptibility of rats 
to barbiturates E Homburger, (b} invitation) 
B Etstev (by invitation) and H E Hiiuwich 
Albany Medical College, Albany, New York, and 
Medical Division, Edgewood Arsenal, Maryland 
In a study of effects of various factors influencing 
the susceptibility to barbiturates it was found that 
the age and weight, sex and strain of the rats cause 
significant differences The newborn rat is more 
susceptible than the adult to pentobarbital while 
50-200 gram rats are less susceptible than are 
201-500 rats Male and female rats do not neces- 
sarily respond the same way As growth proceeds 
the first increase in the greater susceptibility of 
the female is observed in rats weighing 101-200 
grams for the female remains anesthetized longer 
than the male In rats weighing 201-500 grams 
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and receiving pentobarbital not only is the dura- 
tion of narcosis longer in the female but the 
toxicity is greater But the effects also vary with, 
the Lind of barbiturate, for example, though an 
intravenous injection either of pentobarbital or 
n-Methyl pentobarbital produces more pronounced 
effects in the female than m the male, pentobarbi- 
tal elicits no sexual difference The three strains 
of rats used in this study exhibited quantitative 
differences in assay of the LD S o dose 

The cytochrome c-azide complex B L Hor- 
ecker (by invitation) and J N Stannard 
National Inst of Health, Bethesda, Maryland 
Ferncytochrome c combines with azide to form a 
well-defined but highly dissociated complex The 
absorption maximum is shifted from 5300 A to 
5400 A, with the appearance of a faint new band 
at about 5750 A The band at 0925 A, which may 
be observed with concentrated solutions of ferncy- 
tochrome c, is absent m the azide complex 

From the effect of increasing concentration of 
azide on the absorption at selected wave-lengths, 
the dissociation constant of the azidc-femcyto- 
chrome c complex is calculated to be 0 IS at 27°C 
The dissociation constant is independent of pH 
when computed on the basis of the concentration 
of N3 and each molecule of ferncytochrome c 
combines with one N3 ion No evidence could be 
obtained for the existence of a complex of azide 
with ferrocytochrome c 

The azide complex differs in several respects 
from that formed with cyanide The dissociation 
constant is approximately 10 5 times larger, but 
equilibrium is reached almost instantaneously, 
compared to the sluggish late of formation of the 
cyanide complex \t the concentrations normally 
required to inhibit oxygen consumption, azide has 
no effect on the enzymatic reduction of cytochrome 
c, while the eyanide-ferricytochrome c complex, 
once formed, is not reducible enzymatically 
These observations are consistent w ith previously 
established differences in the action of azide and 
cyanide on cellular respiration 

Renal hyperemia m the dog after intravenous 
infusion of adenosine, adenylic acid, or adeno- 
sinetriphosphate C Rilei Houck, Richard J 
Bing, Frank N Craig, and Frank E Visscher 
(introduced by Homer W Smith) Physiology 
Dept , New York University College of Medicine 
The effects of infusion of yeast or muscle adenylic 
acid upon effective renal plasma flow (p anuno- 
luppuric acid clearance) and glomerular filtration 
rate (creatinine clearance) m unanesthetized 
female dogs fall into two phases, (1) the infusion, 
and (2) post-infusion The first consists of a re- 
duction m filtration rate ranging from 10 to 100 
per cent, depending upon the degree of reduction 
m blood pressure (femoral artery puncture, mer- 
ary manometer) If filtration is between 50 and 


100 per cent of normal, renal plasma flow remains 
constant or increases to as much as 155 per cent of 
normal How'ever, if filtration drops below 50 per 
cent of normal, plasma flow also decreases, to zero 
m some instances In every case, the filtration 
fraction decreases It is concluded that a combina- 
tion of general arteriolar dilatation, afferent ar- 
teriolar constriction and efferent arteriolar dila- 
tation occurs 

The post-infusion phase begins immediately 
after stopping the acid infusion and consists of an 
immediate return of blood pressure and filtration 
rate to or near normal, and, in every instance, a 
hyperemia, ranging from 111 to 168 per cent of 
normal and lasting for as long as 45 minutes Conse 
quently, the filtration fraction remains reduced, 
indicating dilatation principally of the efferent 
arteriole and, to some degree, of the afferent ar- 
teriole 

Qualitatively similar results are obtainable 
with muscle or yeast adenosine or sodium adeno 
sinetriphosphate 

A poor correlation exists between the above 
alterations of renal functions and the rate of in- 
fusion or total miount of the particular compound 
infused 

Mechanism of death in dogs following the 
intravenous injection of nitrogen mustards C 
Rikei Houck (by invitation), Betti Crawford 
(by invitation), Jaaies II Bannon (by invitation) 
and Homer \V Smith Dept of Physiology, New 
York Umv College of Medicine One hundred and 
fourteen dogs were intoxicated by the intravenous 
injection of 1 0 mg /kg of the lydrochloride of 
methyd-bis(£l'Chloroethj'l)amine (LDso) or (ms 
(/3-chloroethyl jamme (LD? S ) Excluding a few 
animals with severe pulmonary injury, it is in- 
ferred that death on the third to fifth day is caused 
by anoxia of the respiratory centers as a conse- 
quence of peripheral circulatory failure precipi- 
tated chiefly by a reduction in blood volume at- 
tributable to loss of proteins, electrolytes, and 
water through profuse vomiting and diarrhea, 
supplemented by loss of red cells through intesti- 
nal hemorrhage or as y r et unidentified channels 
Such clianges are 1 evealed in the follow ing data at 
72 hours after intoxication reduction in plasma 
volume and total circulating protein with an in- 
crease m protein concentration, variable reduction 
m total circulating red cell volume, reduction in 
plasma chloride concentration, and a xanable in- 
crease in carbon dioxide capacity', blood pH and 
hemoglobin concentration or oxygen capacity 
Terminally, low arterial blood pressure, reduced 
renal blood flow (p aminohippunc acid clearance) 
and, correspondingly, filtration rate (creatinine 
clearance), marked oxygen unsaturation of jugular 
blood (with presumably normal arterial satura- 
tion), and reduction in body temperature are 
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associated with weakness and coma preceding 
death Two procedures (1) replacement of fluid, 
electrolyte, and protein by various methods anc! 
(2) protection of the small intestine from the 
to\ic agent by occlusion of its circulation during 
and for 15 minutes after injection of the agent 
prolonged survival without affecting ultimate 
mortality [TForh done under contract with 
OSRD] 

Acclimatization to extreme cold Steven M 
Horn atii, A Friedman (bj imitation) and H 
Golden (by imitation) Armored Medical Re 
search Labi/ , Fort Knox, Kentucky Metabolic 
observations were made on five subjects who re- 
sided continuously for three dav s in a comfortable 
environment, 25°C , for eight davs in a cold en 
v ironnient, — 29°C , and for another three day 
period at 25°C No changes in basal values for 
heart rate or rectal temperature occurred The 
caloric expenditures during quiet sitting and w hile 
performing a standard amount of work were higher 
during exposure to the low ambient temperature 
The duration of exposure to low temperatures did 
not markedly influence the cnergv output during 
the sitting period for four of the five subjects 
The fifth individual, who was breathing air of 
approximately 20°C during this time, showed a 
striking decrease m caloric output w ith increased 
exposure The significance of this finding and its 
association with a higher level of toe temperature 
has been discussed Four of the subjects exhibited 
an increased metabolic rate— an after stimulating 
effect of cold — on their return to the control en- 
vironment This was not observed in the fifth 
subject, the same indiv idual mentioned above 

The energy requirements for the standard work 
on a treadmill at 3 0 mph and a 3 3 per cent grade 
were increased during low temperature exposure 
A small but definite trend towards normal values 
occurred with continued exposure, but its rela- 
tion to the development of a state of acchmatiza 
tion was not clear The decrease could be explained 
adequately on the participation of a number of 
other factors 

There is some indication from the data accu 
mulated in this stud} that acclimatization to cold 
maj occur, but at the present the ev idence is too 
equivocal for a definite statement 

The effect of dietary factors on the adrenal Y 
zone Evelyn Howard Dept of Physiology, 
Johns Hopkins Umv , School of Medi"ine, Balti- 
more, Md Since the adrenal X zone does not se 
Crete physiologically appreciable amounts of 
androgen, attention is directed to another possible 
role for this transitory differentiation of the 
adrenal cortex Preliminary data indicate tliat 
unilateral adrenalectomy in young female mice 
results in a reduction in the ratio of the X zone to 
the permanent cortex in the remaining gland 


The effect on the adrenal of three diets high in 
carbohy’drate, protein, or fat, respectively, is 
under investigation It has been found that, in 
young female mice, the high protein and high fat 
diets cause a statistically significant reduction in 
adrenal weights relative to that found in animals 
on the high carbohydrate diet The weight reduc- 
tion is correlated with a decrease in the amount of 
the X zone Tins raises the question as to whether 
there is a specific relationship between X 
zone development and the metabolism of a 
high carbohydrate diet, or whether the X 
zone reduction with the high protein and 
high fat diets is a non specific result of metabolic 
stress set up by these diets The larger X zone on 
the high carbohydrate diet might be a response to 
a need for the conversion of carbohydrate to fat on 
this diet That certain cortical steroids augment 
fat formation has been indicated by Kendall 
The X zone might thus be a factor in the charae 
teristic fat deposition of female and castrated 
male mice, and of the human fetus 

The nervous control of the esophagus K 
Hwang (by invitation), M I Grossman and A 
C Ivv Dept of Physiology, Umv of Illinois 
College of Medicine It has been shown (K Hwang, 
H E Essex, F C Mann, Am J Physiol , in press) 
that complete severance of both vagi just posterior 
to the lary nx in dogs resulted m paralysis confined 
to the lower two-thirds of the esophagus This is 
contrary to the general conception that the cervical 
portion of the esophagus is innervated by' the re- 
current laryngeal nerve 

The present studies comprising acute experi- 
ments on nine dogs under light ether anesthesia 
were undertaken to determine the motor innerva- 
tion of the upper esophagus Consistent results 
were obtained Stimulation of the peripheral end 
of the vagus on either side in the neck caused an 
immediate tetanic contraction of the whole thora- 
cic portion of the esophagus, but the cervical por- 
tion remained flaccid and was only' pulled down- 
ward by the shortening of the thoracic part A 
nerve about one third the size of the superior 
laryngeal nerve was found arising from the vagus 
nerve above the nodose ganglion passing medially 
and posteriorly dorsal to the superior laryngeal 
nerve On the lateral surface of the inferior con- 
strictor muscle of the phary nx it passes posteriorly 
as a zigzag trunk to the lateral surface of the esoph- 
agus where it breaks up into a few extremely 
fine branches Stimulation of the peripheral end 
of the cut nerve produced strong tetanic contrac 
tion of the inferior constrictor of the pharynx as 
well as the whole cervical portion of the esophagus 
Simultaneous stimulation of the peripheral ends of 
this and the vagus resulted m strong contraction of 
the whole esophagus 

Acetylcholine, cholinesterase, eserme and 
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convulsions Jane Hyde (by invitation), Sibyl 
Beckett (by invitation) and Ernst Gellhorn 
Laby of Neurophysiology, Umv of Minnesota 
I Acetylcholine (AeCh) content of the central 
nervous system in convulsions Free and bound 
AcCh was assayed on the isolated Venus heart 
Electrically induced convulsions fail to alter the 
AcCh content in either fraction in eserimzed rats 
However, strychnmized frogs show an increased 
AcCh content in brain and spinal cord, especially 
m the free fraction (see Cortell, Feldman, and 
Gellhorn, 1941) 

II Cholinesterase and convulsive cortical po- 
tentials in the cat It is shown that the develop- 
ment of convulsive potentials induced by local 
application of strychnine, metrazol or picrotoxm 
is either delayed or prevented by pretreatment of 
the cortical area with ChE Pretreatment of the 
cortex with eserine potentiates the convulsant 
effect of the above mentioned drugs These actions 
are reversible and indicate that AcCh plays an 
important part in the causation of convulsive 
potentials [Aided by a grant from the U S Navy, 
Office of Naval Research ] 

Effect of adrenal cortex extract on glucose 
tolerance in eviscerated rats D J Ingle, M C 
Prestrud (by invitation) and M II Kuizenga 
(by invitation) Research Labys , The Upjohn 
Company, Kalamazoo, Michigan Male rats (185- 
200 gm ) of the Sprague-Daw ley strain were caused 
to develop a collateral circulation by ligation of 
the inferior vena cava At a weight of 250 ± 2 
grams the animals were anesthetized (cyclopal), 
and all of the intra -abdominal organs W'ere removed 
except the kidneys and adrenals Infusions into 
the saphenous vein were made by continuous in- 
jection machines which delivered fluid at the rate 
of 20 cc in 24 hours per rat The change in the 
level of blood glucose during the subsequent 24 
hours was the index of glucose tolerance 

In experiment 1, insulin (4 units crystalline 
zinc, Lilly) was added to the infusion solution of 
of glucose and saline for all animals When large 
amounts of adrenal cortex extract were added to 
the infusion fluid, the tolerance foi glucose w r as 
significantly depressed below that of the controls 
Hyperglycemia developed and some glucose was 
excreted into the urine It cannot yet be concluded 
that the adrenal cortical hormones were respon- 
sible for this “anti-insulin” effect, since the pres- 
ence of traces of epinephrine in the adrenal cortex 
extracts was not controlled 

In experiment 2, the study was repeated on 
animals not given insulin The effect of adrenal 
cortex extract upon the tolerance of these animals 
for glucose was either absent or questionable 
Our results indicate, but do not prove, that the 
presence of insulin is required for an effect of 


adrenal cortex extract upon the glucose tolerance 
of the eviscerated rat 

The treatment of impending hemorrhagic 
shock by means of pentobarbital sedation Ray- 
mond C Ingraham, Frank Roemhild (by invi- 
tation), Harold Goldberg (by invitation) and 
Harold C Wiggers College of Medicine, Umv 
of Illinois, Chicago, Illinois It has been demon- 
strated, by previous studies m this laboratory as 
well as by other investigators, that the careful 
administration of a proper anesthetic agent to 
animals in impending hemorrhagic shock does not 
unfavorably affect the subsequent transition into 
the irreversible state but may be of some benefit 

Dogs subjected to a modified shock producing 
procedure (90 minutes of hemorrhagic-hypotcn- 
tion at 35-38 mm of Hg ) , w ithout any treatment, 
enter irreversible shock m 70 per cent of the cases 
studied (20 animals) with a median post-rein- 
fusion survival time of 11 hours 

In the present experimental series of 20 dogs, 
sodium pentobarbital was administered in small 
quantities (7 mg /kg ) m the middle of the 90 
minute period of hemorrhagic-hypotension at 
35-38 mm of Hg The mortality rate m these ani- 
mals was significantly reduced (20 per cent) and 
the median post-reinfusion survival time among 
the few fatalities was 7 hours The beneficial 
effects of pentobarbital sedation is likewise re- 
flected in the augmented bleeding volumes re- 
quired to establish and maintain the prescribed 
level of hypotension 

The conclusion is reached that small sedative 
doses of sodium pentobarbital administered during 
impending shock before the transition to irre 
versible shock, exerts a distinctly beneficial effect 
m delaying the onset of irreversible hemorrhagic 
shock 

Apparatus for complete recording of respira- 
tory exchange of man Laurence Irving, P F 
Scholander (by invitation) and Otto Hebel (by 
invitation) Edward Martin Biological Laby , 
Swarthmore College The apparatus gives a con- 
tinuous quantitative ink recording of tidal vol- 
umes, the volume difference between oxygen intake 
and carbon dioxide production and the total volume 
of carbon dioxide produced per minute and the 
total volume of ventilation per minute 

From these curves the oxygen consumption, the 
respiratory quotient and the expiratory concen- 
tration of carbon dioxide and the utilization per- 
centage of oxygen are calculated The apparatus 
will handle from basal to maximal respiratory 
exchange m man 

Pi mciple The expiratory gas is led to the bottom 
of a thermostabilized cylinder through a gas dis- 
persing device The expired gas thereby layers in 
the cylinder under the air which is inspired via a 
spirometer This part therefore essentially pro 
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vides a closed circuit of breathing w hero no 
absorption and no rebreatlnng take place The 
spirometer of this circuit records the respirator} 
difference curve (i e , O— CO ) Before the ex- 
piratorv gas reaches the top of the c}linder res- 
piration is snatched over to a second la}ering 
c}linder B\ the same switch the first cylinder 
connects with an absorption circuit, having a 
spirometer which records the volume of CO ab- 
sorbed When absorption is finished the oxygen 
utilized is restored to the system By means of 
two layering cylinders which may ilternately be 
connected with the respiration and the absorption 
circuits continuous recording of the respiratory’ 
difference curve ns well ns the carbon dioxide out- 
put is obtained The ventilation is recorded by 
means of a mechanical device which summates all 
expiratory or inspiratory volumes 

The relation between intracranial pressure 
and positive pressure breathing John H Ivv, 
(by invitation), Forrest E SxArr (by invitation) 
and Harrv F Adler This work was initiated in 
order to determine any possible detrimental ef 
fects that positive pressure breathing might have 
on patients w ith an increased mtracram il pressure 
In order to attempt to accomplish this, a cannula 
was placed into the subdural space through a pane 
tal trephine hole and attached to 1 saline manonie 
ter Pressure breathing was administered with i 
General Electric Pneumolator at 7 inches of water 
pressure and with a Burn’s Resuscitator at 20 cm 
of water pressure It was found that m 11 dogs 
under nembutal anesthesia, pressure breathing as 
described above caused no further increase of an 
initial intracranial pressure of from 130 to 150 
mm of saline Pressure breathing associated with 
an increased intracranial pressure did, however, 
increase the fluctuations with respiration in the 
intracranial pressure in 45% of 49 instances These 
fluctuations varied up to 35 mm of saline The 
effect of an increased intracranial pressure on the 
blood arterial oxygen saturation and the possible 
beneficial effects of pressure breathing in raising a 
lowered blood arterial oxygen saturation were also 
studied From 16 trials, an increase in intracranial 
pressure was associated with a decrease in blood 
arterial oxygen saturation in 10 trials, an increase 
in 5 trials, and no change in 1 trial In any case it 
Would seem that oxygen would be indicated as a 
matter of precaution and that pressure breathing 
with oxygen when indicated would not be detri- 
mental 

Angiopathic effect of renal insufficiency Benja- 
min Jablons (introduced bv Otis M Cope) 
Goldwater Memorial Hospital <5L New York, Medi- 
cal College, Flower <t Fifth Ave , Hosp , A r Y C 
Renal insufficiency 7 of varying degrees with hy- 
pertension has been produced by wrapping the 
animal kidney s in silk or cellophane, and replacing 


them in the peritoneal cavity With marked peri- 
nephritis, malignant hypertensive states with 
extensive vascular lesions have been reproduced 
Studies on the effect of subcutaneous explantation 
of cellophane wrapped kidney’s of white rats were 
begun by the author m 1940 The kidney’s of con- 
trol animals were explanted without cellophane 
wrapping Simple renal explantation was exten- 
sively’ studied by Allen and others including the 
author Animals support this type of renal lo- 
cality transfer without damage to kidney function, 
blood pressure or body’ tissue, if compression of 
the kidney pedicle is avoided A fibrosis develops 
in and around the cellophane wrapped explanted 
kidney , vv Inch interferes with its blood flow, 
and after several weeks vascular changes 
are present m the contralateral kidney and the 
myocardium In the explanted kidney’ the capsule 
is thickened, surrounded by muscle tissue bundles, 
parenchyma shows areas of perivascular lympho- 
cytic infiltration, areas replaced by masses of 
fibrous tissue with calcific deposits, and some di- 
lated capsular spaces Renal pelvis shows hyper- 
plasia and mucous membrane epidermisation 
Contralateral kidney shows congestion and small 
perivascular lymphocytic foci Heart shows simi- 
lar areas with an occasioal thickened arteriole 
and small areas of necrosis Control animals showed 
none of these changes described above, even when 
sacrificed six months after unilateral subcutane- 
ous explanation of the unwrapped kidney 

The influence of relaxation upon the blood 
pressure in “essential hypertension” Edmund 
J vcobson Laby for Clinical Physiology In pre- 
vious investigations on normal and hypertensive 
subjects, the blood pressure was often found to 
vary’ directly’ but not proportionally’ with the 
action potentials in skeletal muscles, measured 
photographically or by the integrating myovolt- 
meter The extent of the fall seemed to depend 
upon diminution of contraction in particular re- 
gions and in the general musculature This sug- 
gested that whatever additional etiology may’ be 
prerequisite in “essential hypertension,” the high 
blood pressure can result, in part at least, from 
habitual activity of skeletal musculature 11 

Methods for the cultivation of habitual relax- 
ation in man have been described 2 Action poten- 
tial studies support the assumption that patients 
with “essential hypertension,” like normal indi- 
viduals, can be trained to relax During the past 
seventeen years, these procedures have been em- 
ployed in the study’ of more than one hundred 
individuals who exhibited chronic vascular hy 7 - 
pertension During the training period of one to 


1 Am J Plijsiol 126 546 1939 Rex Sci Instramenla, Vol 
u No 12 415 1040 Arch Phys Ther 21 645 1940 

Progressixe Relaxation Unix of Chicago Press 1938 
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two 3 ears or more, the blood pressure range was 
recorded as frequently as proved possible — in 
man3 instances bi-weekly Variations in attend- 
ance and in other particulars make it seem clearer 
to present the findings individually rather than 
statistically 

Examination of individual blood pressure curves 
on the v hole supports the view that chronic high 
blood pressure (in the absence of organic disease) 
can commonly result, in part at least, from exces- 
sive efforts in daily life and that the cultivation 
of a more relaxed state can tend in the opposite 
direction The relationship of these effects in 
man to those demonstrable in “experimental renal 
hypertension” in animals remains unknown 
Factors influencing pulse volume in models 
of the circulatory system Kenneth E Joachim 
and John F McDonnell (by invitation) Dept 
of Physiology, Umv of Kansas, Lawrence It 
has been shown (Fed Proc 5 52, 1946) mathe- 
matically and experimentally that, in a much 
simplified model of the circulatory system, the 
pulse volume , 

ratio R = depends only on the 

stroke volume 

product of the heart rate, peripheral resistance, 
and the reciprocal of the slope of the pressure- 
volume curve of the elastic “arterial” system 
The maximum limiting value of R, in this simpli- 
fied model, is 0 551 

When the model is complicated by making ejec- 
tion and “diastole” unequal in duration, as m the 
animal, it is shown analytically that R depends 
not only on the product mentioned above, but also 
duration of “diastole” 

on the ratio /3 = : : in general, 

duration of ejection 

R becomes larger as /3 increases, when (3 = 2, the 
maximum limit of R is 0 689 This limit approaches 
0 216 as /9 — » 0, and appioaclies 1 0 as (3 — *■ w 
In the bnginal analysis referred to above, the 
ejection velocitx curve from the pump represent- 
ing the heart was a sine function of time Ex- 
perimentally lecorded ejection velocity curves 
from the pulmonary arter3 of a dog are presented 
and compared in shape with a sine function The 
effect of the shape of the ejection curve on the ratio 
R is discussed analytically [Aided by a grant 
from the United States Public Health Service ] 
Some effects of a-tocopheryl phosphate on 
enzymatic actmty HEHBETT P Jacobi (by in- 
vitation), James W Chappell (by invitation) 
and Sfrgius Morgllis Umv of Nebiaska, Col- 
lege of Medicine a-Toeophery 1 phosphate mark- 
edly' inhibits the succinoxidase svstem The effect 
is largely due to the inhibition exerted on cyto- 
chrome c, although succindehy drogenase is also 
inhibited but to a smaller degree 

a-Tocophery 1 phosphate reverses the stimu- 
lating action of “Ivochsaft” on the oxygen con- 


sumption of muscle mince It also inhibits the 
activity of liver acid phosphatase, and this effect 
can be partly reversed with calcium 

Observations on the antihemolytic action of 
sucrose M H Jacobs and Marian Willis (by 
invitation) Dept of Physiology, Umv of Pennsyl- 
vania In pure hypotonic solutions of sucrose 
hemolysis occurs less readily' than in solutions of 
NaCl of the same osmotic pressure Further evi- 
dence is given that this apparently protective effect 
of sucrose is osmotic in nature, resulting from an 
exchange of osmotically active anions from the 
cell for OH ions from the solution which by' neu- 
tralization become osmotically ineffective 

In the so called colloid-osmotic hemolysis of 
Wilbrandt, in which an increased permeability of 
the cell to cations is believed to induce hemolytic 
osmotic swelling, the antihemolytic effect of su- 
crose is evident at such low' concentrations as at 
first sight to suggest some non-osmotic mode of 
action It is shown, how ever, by a consideration of 
the theoretical ionic equilibria in such systems 
that a purely osmotic mechanism might account 
for the observed results 

The essentially osmotic nature of hemolysis by 
n-butyl alcohol and of its inhibition by sucrose is 
indicated by' the volume changes of erythrocytes 
in solutions, isosmotic W'lth blood, containing dif- 
ferent combinations of these substances and NaCl 
In pure solutions of NaCl butyl alcohol causes 
only swelling, in pure solutions of sucrose and m 
many mixtures of sucrose and NaCl it may cause 
rapid shrinkage follow ed by slow er swelling as the 
cell becomes progressively more permeable to 
sucrose By a proper exposure to butyl alcohol in a 
salt solution follow ed by dilution w ith an isosmotic 
sucrose solution erythrocytes can be obtained 
which for a considerable time behave as if they 
were freely permeable to NaCl but impermeable 
to sucrose 

Thiamine deficiency' m adult normal and dia- 
betic rats as studied under paired-feeding con- 
ditions 1 R G Janes and J M Bradx (introduced 
by W R Ingram) Dept of Anatomy, College of 
Medicine, Stale Umv of Iowa Six normal rats 
were given a diet deficient in thiamine while six 
pair-fed controls received a diet containing ade- 
quate Bi Anorexia was first noted 12 days after 
the deficiency diet was started The Bi deficient 
rats lost weight more rapidly' than the controls 
and at the conclusion of the experiment had lost 
44% of maximum body weight while the controls 
lost 37% Although no acetonuna was noted, the 
urine output increased in both pair-fed and Bi 
deficient animals following reduced food intake 
Blood sugar levels varied but followed a similar 


1 This wort was supported in part bi' tbs Hoffmann LaRochc 
Co , Nutley, New Jcrsej 
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pattern in both groups It was assumed that death 
or a moribund condition could be attributed to 
starxntion rnther than polyneuritis because the 
mortality of the pair fed controls uas as great as 
in the Bi deficient animals Obsenations on organ 
weights (mg /100 gm ) showed that the kidneys 
and adrenals of the deficient animals were heavier 
than those of the controls The thj roids, pitui- 
tanes and testes had similar weights No marked 
pathology was found m the glands of either group 
The tissues were obtained at simultaneous autop- 
sies Preliminary studies on alloxan diabetic 
animals showed that these rats reacted to thiamine 
deficiency in a manner similar to normal animals 

Fibrinolysis in peptone shock L B Jaques, 
M Rochx e Silx a (by invitation), V Eielin 
Scrocgie (by r imitation) Dept of Physiology, 
l/iitv of Saskatchewan, Saskatoon The liberation 
of histamine and heparin from the liver by pep 
tone, responsible for the symptoms of peptone 
shock m the dog, has been obtained from the iso 
lated liver using whole blood preserved m silicone 
for the perfusion fluid (Rocha e Silva, Scroggie, 
Fidlar and Jaques, Proc Soc Exp Biol and 
Med , in press) On the addition of peptone, a 
marked fall in the platelet count of the blood pass- 
ing through the lixer was obsened Liver smears 
were made and it was found that the agglutinated 
platelets were filtered out m the liver Using the 
“fibnnoly tic protamine test” (Proc Soc Exp 
Biol and Med 61, 37G, 194G), fibrinolysis was 
obsened in the perfusate, accompanying the fall 
in platelet count 

Fibrinolysis in peptone shock has also been 
studied using the crystalline soybean tryptic in- 
hibitor of Kunitz Crystalline soybean inhibitor 
inhibited fibrinolysis of dog blood produced by 
peptone in the anterior animal and also the fibrino- 
ly tic action of chloroform treated dog serum It 
also inhibited the liberation of histamine from 
rabbit blood cells [ Suppoiled by Fellowships of 
the Inshtuto Canada, Brazil and the Rational 
Council of Jewish If omen of Canada ] 

Excitability of cortical afferent systems in 
relation to anesthesia Leonard W Jarcho 1 (in 
troduced by Philip Bard) Dept of Physiology, 
Johns Hopkins Untv , School of Medicine, Balti- 
more 5, Md Paired electrical impulses were de- 
livered to the radial nerve in a series of cats and 
the resultant potentials recorded from appropriate 
cortical areas The interval between stimuli was 
then plotted against the height of the second re 
sponse The resulting excitability curve was found 
to x'ary markedly at different levels of anesthesia 
(pentobarbital sodium) 

(1) The deeper the anesthesia, the less the flue 
uation m the amplitude of response This change 

1 Henrj Strong Deni«on Fellow for 1946-47 


is correlated w ith a decrease in spontaneous corti- 
cal activity, which normally interferes with the 
evoked response by occupation of a portion of the 
neurones involved The tendency of the absolute 
amplitude of response to rise at deeper anesthetic 
levels is a corroborating observation 

(2) The absolutely unresponsive time of the 
system increases with deepening anesthesia and 
may attain four or fix e times the control duration 
When the response is diphasic, the negative de- 
flection always has a longer unresponsive time 
than the initial positive phase This suggests a 
cumulation of anesthetic effect at the further end 
of the pathway traversed xxith greater depression 
at the cortex than in the thalamus 

(3) Under light anesthesia thalamic after-dis- 
charge is a prominent feature and its presence 
causes oscillation in the excitability curxe With 
deepening anesthesia the after-discharge tends to 
disappear, and the curve reaches a smooth plateau 
Similar changes occur m other afferent systems 
and have also been observed in the monkey 

The relation of these findings to the behavior 
of evoked responses during cortical mapping ex- 
periments is discussed 

Integration and disintegration of motor units, 
unipolar electromiography in neuro-muscular 

diseases Herbert II Jasper Dept of Neurology 
and Neurosurgery, McGill Umv and the Montreal 
Neurological Inst ( with the aid of the National 
Research Council of Canada) The electrical ac- 
tivity’ of human muscles, denervated and re 
enervated by regeneration after peripheral nerve 
injuries was compared with that obtained from 
patients during various stages of paraly sis follow - 
mg poliomyelitis, amyotrophic lateral sclerosis 
and progressive muscular atrophy , neuritis, myas- 
thenia grains and in muscles affected by traumatic 
lesions of the spinal cord Relatively undistorted 
cathode ray oscilloscope records of action poten- 
tials from single motor units and single muscle 
fibers was obtained by’ the use of a finely pointed 
single needle electrode, insulated excepting the 
point, with a reference electrode on the skin adja- 
cent to the site of the needle insertion Single 
motor units m normal muscles appeared as tri- 
phasic spikes, usualh’ of smooth contour excepting 
in the muscles of the face Highly’ disintegrated 
polyphasic motor units were observed (a) during 
reenerxation with regeneration of an injured nerve 
supply, (b) during the active degenerative phase 
of amy'otrophic lateral sclerosis and progressive 
muscular atrophy, (c) during spontaneous fascicu- 
lation of muscles, (d) during certain stages of 
poliomyelitis, and (e) during both the acute and 
recovery phases of polyneuritis Spontaneous fas- 
cicidations electrographically’ recorded, were not 
affected by nerve block, were exaggerated with 
prostigmme, and were arrested by curare This 
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was also true for spontaneous fibrillation which 
was recording from completely denervated muscles 
as a result of peripheral nerve lesions, in some of 
the muscles permanently paralyzed by poliomye- 
litis, and other conditions associated with degen- 
eration of the lower motor neurone Fibrillation 
was never observed in muscles paralyzed by upper 
motor neurone lesions and in certain muscles in 
complete flaccid paralysis following poliomyelitis, 
the latter being electrically silent 

Environment and caloric requirements 
Robert E Johnson and R M Kark (by invita- 
tion) U S Army Medical Nutrition Laby , 1849 
West Pershing Road, Chicago, Illinois It has been 
w idely supposed w ithout good evidence that caloric 
requirements increase as the environmental tem- 
perature decreases Analysis of information ob- 
tained from observers’ reports, surveys and ration 
trials conducted between 1941 and 1946 m various 
parts of the world provides information on this 
point 

Reliable data are available on the average day’s 
food which soldiers chose to eat from the rations 
provided in the desert, the moist tropics, tem- 
perate areas, the mountains, and subarctic and 
Arctic areas The groups of fifty or more men for 
whom values are showm were healthy and fit, 
engaged in moderately hard to hard muscular wrnrk 
of the same general types, and received an abun- 
dant supply of acceptable foods so that they could 
have eaten more had they wished The data show 
a straight line correlation between increase in 
voluntary caloric intake and decrease in mean 
environmental temperature In other words, the 
colder it becomes the more men want to eat Ex- 
tremes were 3100 Calories per man per day in the 
desert at a mean of 93°F and 5000 Calories per 
man per day in the Arctic at a mean of 20°F 
This large difference in voluntary intake cannot be 
explained by changes in basal metabolic rate, but 
may be related to the necessity for increased vol- 
untary activity m the cold to maintain body 
warmth and the w r ork entailed in moving about in 
cumbersome heavy clothing 

Subjective responses to small reductions m 
barometric pressure in subjects with functional 
joint pathology 1 II L Jones and A A Schiller 
(introduced by C I Reed) U S Naval Hospital 
and Naval Medical Research Inst , Bethesda, 
Maryland Reductions in ambient pressures under 
8,000 feet have been considered to be without 
manifest effect in the normal human subject 
Atmospheric pressure variations occurring in 
“surface weather” have been implicated in alter- 
ing local pain perception in several disease states 


1 The opinions or conclusions contained in this report are 
tho^e of t lie authors and are not to be taken as necessanK reflect 
mfi the Mens of the Naw Department 


Pam is said to be augmented most frequently by 
diminished pressure How ever, the validity of this 
empirical concept has not received experimental 
challenge, nor has the mechanism for this rela- 
tionship been adequately' explained 

Experiments on the effect of barometric pres- 
sures between sea level and 9,000 feet on local pain 
responses were performed Five ymung adults ex- 
hibiting symptomatic arthritis or fibrositis (with- 
out demonstrable joint or tissue pathology) were 
selected as subjects because of their potential 
increased susceptibility to small changes in baro 
metric pressure Joint pain, was graded according 
to severity Each subject, unaware of the altitude, 
served as his own control in that the chamber runs 
consisted of random order exposures for periods of 
20 minutes each at sea level, 3,000, 6,000 and 9,000 
feet Over a three month period 576 pain evalua- 
tions w'ere made during a total of 144 twenty 
minute exposures 

Statistical analysis of the data revealed that 
although it was not possible to quantitate the 
degree of joint pain with altitude changes, there 
was a correlation between altitude exposure and 
incidence of pain in joints that had been asympto- 
matic at sea level 

Explanation of the mechanism of this effect 
must evaluate local factors of anoxia, vascular 
changes and cellular metabolism 

Observations on the chemistry of synovial 
fluid in human subjects N R Joseph (by invi 
tation), Harvev IIorwitz (by invitation) and 
C I Reed Dept of Physiology and of Medicine, 
Umv of Illinois, Chicago Colleges A group of 
rheumatoid and hypertrophic arthritis patients 
was observed over a period of nine months with 
special attention directed toward the physico 
chemical properties of synovial fluid from the 
affected joints In addition to the pH observed m 
vivo with a glass electrode and a needle reference 
electrode, the following determinations w ere made 
pH m vitro, total base and chloride, base bound to 
colloid, electrodialysis, joint fluid volume, and 
corresponding observations on normal fluids ob- 
tained at autopsy' in cases with no indications of 
pathological conditions in the joints Significant 
changes in fluid volume, base bound to colloid, 
total protein and electrodialy'sis point were ob- 
served in the pathological fluids, the values of all 
these variables being higher than in the normal 
fluids High positive statistical correlations among 
these four variables were noted, with lower or 
only' slightly significant correlations being found 
among the other variables For example, there 
was a high positive correlation between volume 
and base bound to colloid, but low correlation be- 
tween both these variables and the pH Those 
variables which are strongly correlated with each 
other appear to be functions primarily of the 
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colloid'll composition of the svnoviil fluid, the 
others ‘ippc'ir to depend also on systemic factors 
and metabolic activity 

The relntion of a measurement of enthusiasm- 
stnlcness to measurements of physical fitness, 
for medical students under the accelerated 
program Frederic T Juno nnd Lillian E 
Cisler (by invitation) Northwestern Umv Medi- 
cal School The use of an enthusiasm stateness ques- 
tionnaire made it possible to assign to a series of 
students a score, the ESS, which indicated for 
each student Ins place on an attitude scale at the 
time of the test Two different forms of the ques- 
tionnaire were used, C and D Wien they were 
administered on the same day, high correlations 
were obtained, when one week of routine work 
interi cned, the correlation was +0 00, when 
thirty -nine days intervened, including a vacation, 
the correlation sank to +0 13 

No significant drift in the ESS was found for 
the two years that elapsed between first and sec- 
ond applications of the questionnaire to medical 
students under the accelerated program A signifi- 
cant change for the better was found for an interval 
which included a vacation 

While the vacation was followed also by a rise 
in the cardiac rccoicry index of the students, it 
was demonstrated that this rise in CRI was not 
particularly likely to occur in those students who 
showed the improvement in ESS 

The ESS, which was designed to measure pri- 
marily an attitude or mental state, was not found 
to be correlated significant!} w ith an} of the meas- 
urements of fitness or phv sical state 

Blood vitamins A, C and E and seminal fluid 
vitamin C in human male sterility Edwin C 
Jlxgck (b} invitation), W 0 Maddock (by in- 
vitation),! T Van Bruggen (by inv itation) and 
Card G Heller Dept of Physiology, Biochemis- 
try and Medicine, Umv of Oregon Medical School, 
Portland, Oregon Instances of male sterility in 
which no correctable hormonal defects were en 
countered were subjected to whole blood vitamin 
C, plasma A and E and seminal fluid vitamin C 
analyses All subjects exhibited normal vitamin 
E levels, and occasional subjects exhibited low 
plasma v itamm A and low w hole blood vitamin C 
levels 

Normal seminal fluid was found to contain 10-15 
times ns much ascorbic acid as is contained m 
whole blood The majority of the sterility cases 
exhibited low ered seminal fluid vitamin C levels , 
no correlations m levels of blood A and C and semi- 
nal fluid C could be made 

Effects of atropine and estrogens on endo- 
metrial blood vessels in intraocular transplants 
Inwnx H Ivaisfr (introduced bv S R M Rey- 
nolds) Carnegie Institution of 11 ashmglon, Dept 
of Embryology, Baltimore 5, Md Atropine halts 


rhy thmical vascular activity of the endometrium 
m transplants to the anterior chamber of the rab- 
bit’s eve The drug, given intravenously m doses 
from 0 6 to 6 0 mgm to isolated intact animals, 
stops constriction of the arterioles without marked 
change in tlieir tone or increase in the number of 
functioning capillaries as indicated bv the overall 
color of the graft This is m contrast to the action 
of adrenalin w hich interrupts the rhythm by pro- 
ducing vasoconstriction Atropine has no regular 
effect on the myometrium in these grafts Estro- 
gens, including stilbcstrol, also halt the rhythmical 
activity', requiring from 45 to 60 minutes for maxi- 
mum effect , the vessels dilate and the number of 
functioning capillaries increases as indicated by a 
deeper overall red color in the graft Stilbcstrol 
has been show n not to increase the acetyl cholme 
content of the uterus in the same time period 
Atropine docs not prevent the action of estrogens 
on endometrial vessels nor does it reverse this 
action once it is established There are no regular 
changes in the frequency or duration of myo- 
nietrial congractions m the grafts after adminis- 
tration of estrogens 

These observations necessitate a revision of the 
so called cholinergic concept of the acute effect 
of estrogens on the endometrial vessels The in- 
crease in acetyl cholme content of the w hole rab- 
bit uterus observed following estrogen ad- 
ministration is probably due to changes in the 
myometrium A different mechanism must be 
invoked to account for the phenomena seen m the 
endometrium 

Modification by anti-histnmmic agents of 
estrogenic effects on endometrial blood vessels 
m intraocular transplants Irwin H Ivaiser (in- 
troduced by r S R M Reynolds) Carnegie Insti- 
tution of Washington, Dept of Embryology, Balti- 
more 5, Md Estrogens and histamine produce 
vasodilatation of the endometrium of the rat 
The possibility that estrogens act on endometrial 
blood vessels by local production of histamine or 
a histamine like substance can be explored by the 
use of anti histamime agents One of these, pyri- 
benzaminc, causes no change in the color of a 
transplant of endometrium m the anterior chamber 
of the eye of an isolated rabbit w ith intact ovaries 
The py ribenzanune is introduced m aqueous solu- 
tion into the conjunctival space It does produce 
an increase in the frequency and duration of con- 
traction of the myometrium m the graft If a 
deepening of color due to vasodilatation and in- 
crease in the number of functioning capillaries is 
first produced by administration of estrogen, then 
pyribenzamine causes a slight decrease in color 
This, however, may be due to a milking out ac- 
tion of the increased myometnal activity Further 
studies with other preparations and other anti- 
histitmmics are required to clanfv this point 



140 


FEDERATION PROCEEDINGS 


The effect of hypertension on the blood pres- 
sure responses to epinephrine and pentobarbital 
L N Katz, M Wilburne (by invitation) and 
S Rodbard From the Cardiovascular Dept , Re- 
search Institute, Michael Reese Hospital, Chicago, 
Illinois The blood pressure responses to intra- 
venous injection of epinephrine (1 mg ) in the 
unanesthetized dog and of anesthetic doses of 
pentobarbital sodium followed by epinephrine 
were recorded with the Hamilton manometer, to 
determine whether a quantitative difference m 
response could be obtained between normotensive 
and hypertensive animals 

In the unanesthetized animal, epinephrine 
caused a prompt increase in blood pressure in all 
animals After dissipation of the pressor effect, 
the pressure returned to control levels in the hy- 
pertensive dogs, and to slightly lower than con- 
trol levels in the normal dog 

Intravenous injection of pentobarbital caused 
a fall of about 40/40 mm Hg in the normotensive 
dog , in the hypertensive dog the fall in blood pres- 
sure was about 40/10 

After about 10 minutes, a second injection of 
epinephrine was given to the animals anesthetized 
with phenobarbital After dissipation of the pres- 
sor response, the blood pressure then fell far below 
control levels in the normotensive animals and 
these low values persisted for 5 to 15 minutes 
However, no such depressor phase was seen in the 
hypertensive dogs 

Urine extracts of hypophysectomized dogs 
administered m different periods of a double 
histamine experiment J Kaulbersz, T L 
Patterson, D J Sandweiss and H C Saltz- 
stein (by invitation) Wayne Umv College of 
Medicine and Haiper Hospital, Detroit, Mich 
In a new series of dogs the transtemporal method 
was substituted for the transbuccal employed in 
our previous studies for the removal of the pi- 
tuitary gland Urine extracts were prepared and 
their influence tested in double histamine experi- 
ments on gastric secretion on Heidenhain pouch 
and fistula dogs 

When the extracts were administered in the 
first period in all but one of 15 experiments an 
increase of 12-790 per cent of the total output of 
free HC1 in milliequivalents was noted as com- 
pared to the controls Injection of the extract in 
the second period did not give any definite change, 
the difference in the averages not exceeding ±10 
per cent 

In order to explain this discrepancy double 
histamine experiments w ithout any extract appli- 
cation was made on the same senes of dogs Al- 
though the averages m milliequivalents of 28 ex- 
periments did not vary over ±10 per cent, never- 
theless a decrease resulted in the second period as 
compared to the first, also the number of experi- 


ments in which the secretion was smaller in the 
second period prevailed (39 per cent as to 29 per 
cent) 

This tendency of the stomach of our dogs to 
secrete less after the second injection than after 
the first may be partly responsible for the differ- 
ent results mentioned above Possibly, another 
contributing factor is a decreased susceptibility of 
the stomach cells to the extract for several hours 
after a period of abundant secretion 

Inhibition in the auditory nerve Peter Ivellv- 
wat (by invitation) and H E Hoff From the 
Dept of Physiology, McGill Umv , Montreal 
When auditory nerve fibers are tetanized by apply- 
ing to the ear a high intensity tone of 500-1000 
cps and the effect of this rapid firing tested by 
abruptly replacing the tonal stimulus w ith a slow 
series of discrete stimuli in the form of clicks, the 
first click response is greatly reduced in size and 
each succeeding response only slightly larger than 
its predecessor so that normal amplitudes are not 
reached until after about 2 seconds Cochlear 
microphomc potentials do not show a similar 
effect Yohimbine and other substances which 
prolong the subnormal period do not increase the 
phenomenon when injected or when perfused 
through the perilymphatic channels Another ob- 
servation indicates that the phenomenon is not a 
manifestation of “subnormahty", When a low’ 
tone is immediately preceeded by a high tone the 
first few nerve responses evoked by the former are 
diminished m the same way as are clicks, but 
Galambos and Davis’ data on single auditory fibers 
show that the high tone could not be tetanizmg 
the low tone fibers at a faster rate than the low 
tone itself because a given fiber responds most 
rapidly to a tone of its own specific frequency 
Thus a 100 cycle fiber w ill produce more impulses 
when stimulated by a 100 cycle tone than by a 
1000 cycle tone of similar intensity, and accord- 
ingly would be subject to greater subnormahty 
when thus stimulated In fact, the 100 cycle tone 
produces little or no reduction in subsequent 
responses 

Descending nerve fibers subserving heat main- 
tenance functions coursing with the cerebro- 
spinal tracts through the pons A D Keller, 
Dept of Physiology and Pharmacology, Baylor 
Umv College of Medicine, Houston, Texas The 
observations reported below were confined to 
acute preparations, i e , the assay of the heat 
maintenance powers was carried out the day fol- 
lowing the operation 

The brainstem substance which lies directly 
dorsal to the pons proper (above the transverse 
pontine fibers and pontine nuclei through which 
the cerebrospinal bundles descend) can be rou- 
tinely completely transected without strikingly 
affecting the animal’s heat maintenance powers 
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Accordingly , some licit nvuntenancc fibers must 
descend through the substance of the pons in 
close relationship with, and probablv as a com 
ponent part of, the cerebrospinal bundles 

At the extreme caudal extent of the pons the 
entire brainstem substance except the pvramidal 
bundles, ns thev become exteriorized on the ven- 
tral surface of the trapezoid bod\ , can be routinely 
transected without eliminating heat maintenance 
pow ers Vccordingh , at this le\ el (upper medulla) , 
some licit maintenance fibers definitely course 
caudalh as a component part of the cerebrospinal 
bundles [Aided l » / a grant from the John and 
Afar 1 / R Marklc Foundation 1 

Failure of sexual development following le- 
sions in enurons of the pineal m "senior” female 
pups A D Keller Dept of Physiology and 
Pharmacology, Baylor Unu College of Medicine, 
Houston, Texas Slighth more than a hcmiscction 
of the brainstem was executed at the level of the 
pineal gland, resulting in the destruction of the 
body of the pineal as well as its ventral prolonga 
tions into the brain tissue 4mmals were mam 
tamed for six months It was noted in the animals 
which were sexually immature at the time of 
operation ("senior” pups) that at autopsy the 
genital tracts remained infantile Normally the 
genital tracts would have become fulh developed 
and the animal would have passed through its 
first estrus period at some time during this six- 
month interval 

The question arose as to whether we were deal- 
ing with a permanent sex -dev clopment deficit or 
merely withndelavintlieonsetof sexual maturity — 
a missing of the first estrus period — of the nature 
which m our experience frequentlv occurs follow- 
ing surgerv in the environs of the liv popliv sis m 
“senior” female pups This question is being 
elucidated bv maintaining such preparations 
through sev eral six month intervals (estrus m 
tervals) after operation and also bv restricting the 
lesion to the dorsal aspects of the brainstem — 
immediate environs of the pineal — so as to avoid 
the remote possibility that a temporary by po 
phv sial disturbance might be the causative factor 
We now have an animal in this series prepared 
fifteen months ago w hich is as y et sexually infan 
tile 

These observ ations are entirely compatible w ith 
the long standing hy pothesis that the pineal 
elaborates a principle which is essential for the 
onset of sexual maturity [ Uded by a grant from 
the John and Mary R Marklc Foundation ] 

Retention of normal insulin tolerance and 
adrenal cortex following extirpation of hypo- 
physial stalk in dog A D Keller and C G 
Breckexridoe (bv mv itation) Dept of Physiol- 
ogy and Pharmacology, Baylor Unit College of 
Medicine, Houston, Texas The tissue of the hypo 


physial stalk which is removed in executing a 
near-total hypophysectomy was removed with 
a sparing of a sizable amount of the distal pars 
anterior tissue (stalk removal procedure) The 
dogs were maintained for from six to twenty- five 
months after operation The status of carbohy- 
drate reserves was determined by insulin toler- 
ance tests Adrenal cortical function was tested 
by subjecting the animals to an environmental 
stress of 5°C for an eight hour period, and to the 
surgical stress of total pancreatectomy The over- 
all bizd of the adrenal and the thickness of the 
adrenal cortex was noted at necropsy' 

Most of the dogs showed no noteworthy devia- 
tion from the normal in (1) the size of or the func- 
tion of the adrenal cortex, and (2) the ability to 
tolerate $ or 1 unit of insulin per kilogram of body 
weight administered subcutaneously Some atro- 
phy in the adrenal cortex was suspected and a 
decrease in insulin tolerance w as definite m a few 
of the animals, but in no instance did these de- 
ficits approach in magnitude those which are 
routinely encountered m the near total hypo- 
phy scctomized dog 

On the basis of these results coupled with those 
previously published (Arch Path 40 289-308, 
1945), it is concluded that the hvpophysial con- 
trol over the adrenal cortex and over all carbohy- 
drate reserves is mediated by elements located in 
the cellular population of both the pars tuberalis 
and pars anterior [Aided by a grant from the John 
and Mary R Marklc Foundation ] 

Studies on blood flow and the efficacy of deep 
tissue thermogenic agents Ci R Kemp (by in- 
vitation), W D Paul (by invitation) and H M 
Hines Dcpls of Physiology and Physical Medi- 
cine, Stale Unn of Iowa, Iowa City Studies 
were made on dogs under nembutal anesthesia 
Unilateral or bilateral measurements of blood flow 
through the femoral arteries were made by a 
bubble flow meter Tissue temperatures were 
measured by means of a thermocouple which was 
housed in a hypodermic needle Changes in tissue 
temperatures were induced by application of hot 
and cold packs, diathermy and infrared lamps 

The studies showed that the external applica- 
tion of heat and diathermy’ treatments applied 
to the hind limbs of dogs in doses which were 
tolerated with comfort by the human were most 
frequently accompanied by’ a reduced blood flow 
with comfort by the human were most frequently 
accompanied by a reduced blood flow through the 
femoral artery In general, the effect was propor- 
tional to the degree of temperature rise m the 
muscle and was more pronounced on the treated 
limb than on its untreated contralateral control 
This effect on blood flow was abolished or lessened 
by r denervation of the limb No consistent effects 
of diathermy treatments upon blood flow were 
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found in experiments where the temperature of 
the muscle remained unchanged An elevation of 
general body temperature by means of diathermy 
applied to the chest was accompamed by a reduced 
femoral blood flow The above changes occurred 
independently to changes in arterial blood pres- 
sure as measured by the Hamilton optical 
manometer 

Denervation was followed by an immediate 
increase in femoral blood flow This increase 
gradually subsided and returned to approximately 
normal values within several days Thereafter a 
reduced blood flow was observed and at these 
times diathermy caused a greater elevation in the 
temperatures of denervated muscles than in non- 
denervated control muscles 

Nitrous oxide method for measurement of 
human cerebral blood flow Experimental evalu- 
ation of fundamental assumptions Seymour S 
Kety (by invitation), Merel H Harmel (by 
invitation), Henri A Shenkin (by invitation), 
and Carl F Schmidt Dept of Pharmacology, 
Umv of Pennsylvania, Philadelphia The meas- 
urement of cerebral blood flow by means of arterial 
and internal jugular nitrous oxide concentration 
curves depends for its validity as pointed out in 
its original presentation (Am J Physiol 143 
53, 1945) on the extent to w+ich blood from one 
internal jugular vein is representative of mixed 
cerebral venous blood, on the completeness of 
equilibration of nitrous oxide between brain and 
blood m a reasonable length of time, and, with 
respect to absolute values, on accurate evaluation 
of the partition coefficient of nitrous oxide betw een 
brain and blood Further evidence has been ac- 
quired pertaining to these tenets In a series of 
simultaneous cerebral blood flow determinations 
on both internal jugular bulbs in 10 patients 
(including 2 with unilateral cerebral hemangio- 
mata) the greatest variation between either side 
and the mean in any one pair was ±10%, the aver 
age variation was 5% Information on the extent 
to which internal jugular bulb blood is contami- 
nated by blood from extracerebral sources has 
been obtained by injecting the dye T 1824 into the 
external carotid artery (exposed in the course of 
cerebral arteriography) and measurement of the 
resultant concentrations of dye in external and 
internal jugular blood Results to date indicate a 
negligible amount of contamination of internal 
jugular blood with extracerebral blood Techniques 
were developed for determination of the partition 
coefficient of N.O between brain and blood in 
vivo and in vitro Results of these studies indicate 
practically complete tension equilibrium of N-0 
between brain and cerebral venous blood within 
10 minutes and a partition coefficient (N»0 per 
gm of brain — N-0 per cc of blood) of 1 0 instead 
of our previous tentatively accepted value of 1 3 


Total body fluid, fat and active tissue in 
starvation and subsequent rehabilitation 1 Ancel 
Keys, Josef Brozek (by invitation), Olaf 
Mickelsen, Austin HENScHELand Henri Loxg- 
street Taylor Laby of Physiological Hygiene, 
Umv of Minnesota, Minneapolis Thirty two 
“normal” young men who lost 24 per cent of their 
body weight in 24 weeks of semi starvation were 
studied at the start (C) and end (S24) of their 
weight loss and after 12, 20, 34 and 58 weeks of 
rehabilitation (R12, R20, R35 and R58, respec 
tively) X-ray studies indicated no change in bone 
minerals Extracellular fluid (thiocyanate) showed 
only minor absolute changes at any time (average 
maximum +4 and —3%) There was considerable 
relative edema (+44% relative thiocyanate space) 
at S24, disappearing at about R20 when control 
body weight was regained Clinical edema was only 
barely recognizable when about 9% of the body 
waight comprised excess fluid, grade 2+ edema 
being associated w ith about 12% excess fluid Per 
kg of body w eight, plasma volume and extravascu 
lar thiocyanate space ware strongly correlated (r= 
+0 706) in 85 pairs of observations ranging from 
the normal nutritional state to the condition at 
S24 Total body fat was estimated densitometnc 
ally w ith correction to normal hydration and bone 
mineral proportions Mean total kg of body fat 
w'as 9 66 at C, 2 74 at S24, 5 88 at R12, 13 41 at 
R20, 14 30 at R34, 10 61 at R58 Estimated “active 
tissue” weight (body weight less sum of fat, bone 
mineral and thiocyanate space) declined 27% 
in semi-starvation and was slowly restored, reach 
ing the control level between R33 and R5S, that 
is 9 to 12 months after the end of semi starvation 

Effect of gonadotropin on the function of 
adrenal cortical tumors in ovanectomized, re- 
stricted C 3 H mice Joseph T King, M B Viss 
cher and Carmen B Casas (by invitation) 
Dept of Physiology, Medical School, Umv of 
Minnesota Evidence has already been presented 
to indicate that the anestrus observed in the 
underfed rodent is due to pituitary inhibition 

The constant subestrus associated w ith adrenal 
cortical adenomata seen m the castrate female 
C 3 H mouse when fed ad libitum does not appear 
when dietary calories are restricted to 66% of 
the normal intake w hile the diet contains the same 
amounts of protein, vitamins, and minerals as 
ingested by the controls The calorie-restricted 
animals show the same typ'e of adrenal cortical 
tumors seen in full-fed animals 

It is evident that the full-fed castrate mouse 
has developed an endogenous source of estrogen 
Since the restricted mouse has the same adrenal 
tumor and since it is possible that the adrenal 

1 Sponsorship for this work will be acknowledged in final 
publication 
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is the source of the estrogen m the full-fed mouse 
it became important to determine whether the 
estrogen-producing tissue is response e to gonado- 
tropin. as lias been shown by others to he true of 
the ovary of tlie underfed rodent 

Assayed commercial gonadotropin was injected 
into restricted, ovnricctonuzed mice when the 
adrenal tumors were well del eloped The largest 
dose gn cn was 10 Cartland Nelson units daily for 
S days There "as no evidence of estrogenic stimu- 
lation in. the vaginal smear 

It is apparent that the cstrogen-produciug tis- 
sue, whether in the adrenal or elsewhere, is cither 
not responsive to gonadotropin or is much less so 
than or annn tissue 

Diurnal cycle in activity and bod} tempera- 
ture of rabbits Nathaniel Kleitvian and Tiieo- 
dobe Engelmann (by imitation) Dept of Phys 
lology, Umv of Chicago With continuous access 
to food, the activity of rabbits, as measured by 
actogruns and by recorded actuation of a self- 
starting electric clock, was lowest during the day 
time hours, with a minimum about noon, and high 
est during the night Their rectal temperature, 
as determined bi a clinical thermometer, was also 
low during the day , but tended to rise during the 
evening When food was available only from 9-10 
A.M to 3-4 P M , the animals quickly adapted 
themselves to this routine, but did not eat as 
much as when access to food was uninterrupted 
Activity became more decidedly monoplinsic, in- 
creasing sharply in the morning, prior to the time 
of feeding, and continuing at a high level during 
the day The rectal temperature show cd a marked 
rise during the feeding period, reaching its high 
level m the afternoon, instead of fate vn the even- 
ing 

By the electric clock records of the actual time 
spent in activity, it was found that, the rabbits 
were actn e on the average, from 3-4 to as many as 
20-25 minutes per hour, as a diurnal range, and 
adding up to a total of 5-6 hours of moving about 
out of every 2-1 

Although usually considered poly phasic, rab- 
bits, under ordinary laboratory conditions, show a 
distinct 24 hour cy cle of activity and body tem- 
perature The tendency to a night time high, 
when access to food is continuous, can easily be 
modified by making food available for only a few 
hours during the day 

The effect of hemorrhage on the plasma 
ammo mtTogcn of the diabetic dog Daniel 
L Kline (introduced by Magnus I Gregersen) 
Dept of Physiology, College of Physicians and 
Surgeons, Columbia Umv The control arterial 
plasma amino N levels (estimated by the mano- 
metnc ninhydrm method) in dogs made diabetic 
by the injection of alloxan or by pancreatectomy, 
were somewhat above the previously reported 


normal range (Am J Physiol 146 654, 1946), 
being higher m the depancreatized animals The 
prehemorrhage femoral arteno venous ammo N 
differences w ore also elevated m the diabetic ani- 
mals, especially in the depancreatized dogs This 
indicates greater liberation of amino N from the 
legs in diabetic, us compared with normal dogs 
The animals were bled out and 25 per cent of the- 
bleeding volume was immediately replaced No- 
significant difference was found between the bleed- 
ing volumes or the survival times of insulin de- 
ficient and of normal animals After bleeding, the 
femoral arterio venous amino N differences in the 
diabetic dogs were higher than those observed in 
untreated, similarly hemorrhaged animals How- 
ev er, w hen one compares the rise abov e their initial 
values, the arteno venous curves of the alloxan- 
treated dogs closely resembled those of the normal 
senes, where is the curves of the depancreatized 
animals are much higher During the first hour 
after bleeding, there was a far greater outjxiuring 
of ammo X from the legs of the pancreatectonuzed 
dogs than was observed in the other two series 
The arterial plasma ammo N levels rose approx- 
imately the same amount in the alloxan treated 
and untreated hemorrhaged dogs, but the rise was 
considerably less m the depancreatized, bled ani- 
mals This occurred in spite of the much greater 
liberation of ammo N from the legs of the pan- 
creBtectomized preparations 

Effects of severe anoxia and their ameliora- 
tion R F Kline C inti of Virginia In a series 
of exposures to severe anoxia it was found that all 
animals (cats) showed development of critical 
conditions, usually, within two or three minutes, 
between the 30,000 and 40,000 ft alt eqnvv level 
Arterial pressure and heart rate fell simultane- 
ously, and the respiratory rate, previously ele- 
vated by the exposure, also showed a sharp de- 
crease Reduction of barometric pressure was 
made to about the 40,000 ft level in 4 mm Death 
was prevented bv a rapid restoration, l e withm 
about 30 secs , of sea level conditions 

Administration of oxygen in high concentration 
in the (continuously -ventilated) chamber af- 
forded protection in such experiments CO /O* 
m the ratio 13/S7 was equally or more useful, this 
gas mixture maintained arterial pressure and car- 
diac and respiratory rates at normal levels up to 
the 40,000 ft alt equiv level Maintenance of 
animals was possible at this altitude with CO /O. 
foi a. period of 1 to 3 nun In the concentration 
25/75, good results were obtained even at 43,000 
ft for significant periods 

The CO /O mixture was also strikingly effec- 
tive m restoring animals after severe circulatory 
and respiratory depression had been produced by 
exposure at 33,000 ft alt equiv for 5-15 nuns 
Arterial pressure, heart and respiratory rates were 
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restored rapidly, 1 e w it Inn a minute or so, under 
this treatment CO 2 /O 2 was superior to oxygen alone 
in restoring respiration to normal [Work carried out 
•under a contract between U S Navy, Office of Naval 
Research, and the University of Virginia ] 

The round window membrane of the cochlea 
H G Kobrak (introduced by Lester R 
Dragstedt) Division of Otolaryngology, Dept of 
Surgery, The Umv of Chicago The function of 
the inner ear cannot be understood satisfactorily 
unless detailed information on the physical char- 
acteristics of various inner ear structures becomes 
available A study of the literature reveals that 
the round window membrane (Fenestra cochleae 
secundaria) has not been studied extensively in 
the past 

An anatomical and histological study preceded 
the physical tests Serial sections of the round 
window r membrane were made (Human temporal 
bone) A study w r as made of the anatomical basis 
of physical properties (Homogeneity of the mem- 
brane, boundary conditions, thickness, size of 
surface area, arrangement of elastic fibers etc ) 
The weight of the round window membrane w'as 
determined and the density of the membrane 
calculated 

Functional tests w'ere taken on the isolated 
round window membrane and on the round w mdow 
membrane in situ The excursions of the membrane 
due to static or acoustic pressure changes w r ere 
recorded optically (moving picture films and re- 
cording by mirror) The volume-elasticity was 
studied experimentally The phase difference be- 
tween stapes and round window membrane was 
observed by simultaneous exposure of the two 
cochlear windows The amplitude of the move- 
ments of the round window membrane was found 
to be larger than, and opposite in phase to, the 
stapes movements The sound shadow theory of 
the round window is discussed The round w mdow 
membrane w hen properly observed can be used as 
a dynamic manometer of the cochlea The acoustic 
vibrations of the human round window membrane 
(fresh cadaver specimen) in response to music are 
demonstrated in a moving picture film 

The protein anabolic property of testosterone 
propionate in normal, castrated, adrenalectom- 
lzed and hypophysectomized rats Charles D 
Kocharian, Jean G Moe (by invitation), M 
Lucilb Hunter (by invitation) and Constance 
E Stettner (by invitation), Dept of Physiology 
and Vital Economics, School of Medicine and 
Dentistry, Umv of Rochester, Rochester, New 
York The injection of testosterone propionate 
into adult male rats on a constant food intake 
produces a decrease in urinary nitrogen excretion 
accompanied by an increase in body weight If 
the injections arc continued after attainment of 
maximum effects, there is a gradual return of 


the nitrogen excretion and the body w eight to the 
pre-mjection level On cessation of injections 
there is a decrease in body w eight and an increase 
in urinary nitrogen excretion for several days 

The testosterone propionate produces the great 
est effects in the castrated rat, somewhat lower 
effects in the normal rat and the adrenalectomized- 
castrated rat maintained w ith injections of desox y- 
corticosterone acetate and in the hypophysectom- 
lzed rat only about one third those obtained m the 
castrated rat Therefore, although the protein- 
anabolic effect of testosterone propionate is not 
mediated through either the adrenal glands or the 
pituitary, the upset in the metabolic status pro 
duced by the removal of either of these glands, es 
pecially the pituitary, modified the “N-hormone” 
property of this steroid ester 

Excretion of neutral red by the liver and 
kidneys S A Komarov, Richard Kolm (by 
invitation) and Harry Shay Pels Research In- 
stitute, Temple Umv School of Medicine Experi- 
ments w ere performed under nembutal anesthesia 
on dogs and cats with a urinary bladder fistula, 
canulated comhion bile duct and ligated cystic 
duct Solutions of neutral red in saline were in- 
jected into the external jugular vein, in doses of 
4 1 to 11 7 mg per kg body weight Dye excretion 
in bile and urine was studied for third to seventh 
hour after injection The results of these experi- 
ments demonstrate that greatest excretion oc- 
curred through the liver and not the kidneys In 
tw T o hours 39 4 to 46 9% of the injected dye was 
excreted in the bile and only 3 2 to 7 0% in the 
urine In four hours 43 8 to 58 0% of the injected 
dye was excreted by the liver and 6 5 to 9 9% by 
the kidneys 

Maximal concentrations in the bile ranged from 
210 to 894 mg % In most of the experiments the 
dye concentration reached was directly related 
to the dose The peak usually" appeared in the first 
hour following injection Maximal concentrations 
in the urine were observed during the first hour 
in 50% of the experiments and were reached in 
the second hour in the remainder The concentra- 
tions of dye appearing in the urine varied from 
SO to 33 2 mg % Because of possible duodenal 
regurgitation, the high concentration of the dye 
appearing in bile has an important bearing on the 
evaluation of the Neutral Red test for gastric 
secretory function clinically 

Gastric mucin a new quantitative method for 
its determination Secretion of mucin under 
various conditions S A Komarov, Herman 
Siplet (by invitation), and IIarri Sir a a Pels 
Research Institute, Temple Umv School of Medi- 
cine A quantitative method for the determina- 
tion of mucin in the gastric juice and gastric con- 
tents has been developed This method is based 
upon the determination of glucuronic acid a 
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characteristic component of the prosthetic group 
of mucoprotcins— after a preliminary hydroly bis 
of tho material with 3N HC1 The liberated glu- 
curonic acid is determined photoelectric colon- 
metncally by the Tollens’ (Z physiol Chcm 61 
95, 1909) Naphtlioresorcmol reaction ns outlined 
by Maughan, Evelyn, and Browne (J B C 126 
567, 193S) With gastric mucin and its derivatives 
wc have found that the resulting product is a 
two component color system with two maxima of 
light absorption, at 565 and 400 mu Better re- 
coveries were obtained with mucin, mucoitin sul- 
furic nnd chondroitinsulfunc acids when colorime- 
ter readings using both bands were analyzed ac- 
cording to Knudson, Mclochc and Judny (Itid 
and Eng Chem , \nnl Ed 12 715, 1940) 

Our method was found to be specific for mucin 
in the gastric juice, with an accuracy within 10% 
and good reproducibilitj A number of alkaline 
mucus specimens secreted under various con- 
ditions contained mucin m concentrations from 
266 to 1342 mg /100 ml The presence of niucm in 
solution in highly acid gastric juice, first reported 
by Babkin has been established by this method 
Concentrations of mucin thus far observed m 
sham feeding ranged from 5S to 24S mg /100 ml 
and in histamine juice from 3 to 23 mg /100 ml 
The higher concentrations were always found at 
tho beginning and towards the end of each secre 
tory period The greater part of the mucin con- 
tained m the alkaline mucus was found to be read- 
ily soluble m 0 15 X HC1 

Renal plasma flow and glomerular filtration 
m the dog m relation to arterial hypertension 
and renal damage F J Ivottke and W G Kubi 
cek (introduced by M B Visschcr) Dept of 
Physiology, Unw of Minnesota Medical School, 
Minneapolis Mechanical disturb ince of the renal 
blood supply together with renal artery nerve 
stimulation with a 2 cps sinusoidal alternating 
current 16-20 hours daily resulted in a severe 
uremia in one dog Although renal plasma flow 
glomerular filtration were reduced nearly to zero 
during periods of stimulation, arterial hyperten 
sion did not develop Later, with an increase of 
the renal plasma flow and as the uremia dinnn 
ished, arterial hypertension developed during 
stimulation Morphological examination of these 
kidneys showed evidence of hypertrophy, pre 
sumably preceded by atrophy 

In a second animal studied for 21 months 3 
successive sets of electrodes were attached to the 
renal arteries and associated nerves, subdiaphrxg 
matic and supradiaphragmatic splanchmcs re- 
spectively as each set of electrodes became non- 
functional Blood pressure remained elevated only 
during periods of renal artery nerve stimulation 
and subdiaphragmatic splanchnic stimulation 
Follow ing 40 days of supradiaphragmatic splanch- 


nic stimulation, (480 days after application of 
renal artery nerve electrodes) arterial hyperten- 
sion persisted with or without stimulation over a 
4 month period Postmortem examination revealed 
completely occluded renal arteries, atrophy of 
one kidney and hypertrophy of the other Col- 
lateral circulation was the sole source of renal 
blood supply Numerous renal clearance tests 
were performed on this animal and at no time was 
any abnormality of renal plasma flow or glomerular 
filtration revealed 

These studies illustrate the occasional inade- 
quacy of renal clearance tests to reveal extensive 
renal damage and that hypertension does not 
necessarily’ develop during severe renal ischemia 

Blood pressure changes in response to elec- 
trical and chemical stimulation of the cerebral 
cortex William F ICrlmer (introduced by G 
L Gemnull ) Dcpts of Pharmacology and Neuro- 
surgery, Unw of Virginia Medical School During 
an investigation of the functional characteristics 
of cortical blood pressure centers in dogs, the need 
was felt for a more physiological stimulus than the 
generally used electrical stimulus Several chemi- 
cal compounds (epinephrine, ephednne, strych- 
nine, prostignnnc and acetyl beta methylcholine) 
were tried for this purpose Only acetyl beta- 
methy Icholine proved to evoke a vasomotor re- 
sjxmse Local cortical application of small pieces 
of blotting paper soaked w ith a 2 5 per cent solu- 
tion of this drug produced characteristic blood 
pressure changes, which, when compared with 
those obtained by electrical stimuhtion, showed 
more detail, were more pronounced and of longer 
duration Also, the responsive area could be out- 
lined with greater accuracy Upon such stimula- 
tion of the posterior sigmoid gyrus (motor cortex) 
and an area in the anterior cctosylvian gy’rus, an 
abrupt blood pressure drop of 30 to 50 mm Hg 
was obtained with a latency’ of 30 to 40 seconds 
and a duration of 2 to 3 minutes This fall was 
further characterized by the ippearance of vaso- 
motor waves of the third order The effect was 
prolonged by simultaneous application of prostig- 
mme and abolished by pontocaine IIC1 

These experiments establish the usefulness of 
icety'l beta methylcholine as a cortical stimulant 
and amplify our information of the cortical vaso 
motor function They may further support the 
concept of chemical transmission of stimuli m the 
central nervous system 

A shielded silver electrode with mercury 
leads designed for prolonged stimulation experi- 
ments W G Kubicek and F J Kottke (intro 
duced by M B Visscher) Dcpl of Physiology, 
Um v of Minnesota, Minneapolis Number IS 
fine silver wire is wrapped around a mandrel and 
soldered to a hollow stainless steel terminal which 
protrudes out through the side of the mold The 
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mondrel has a flat mefal projection 'which forms a 
slow m the electrode block through which the 
nerve is admitted The mandrel is supported at 
each end by the walls of the mold in a position 
W'hich provides proper spacial arrangement for 
the silver wire electrode and the stainless steel 
terminal Powdered lueite is then forced into the 
mold under a pressure of approximately 1000 
lbs /in - and a temperature of 170 C Following 
return to room temperature the walls of the mold 
are removed and the mandrel and its flat projec- 
tion is driven out leaving a lueite block with a 
slot on one surface and the silver wire electrode 
imbedded in the lueite surrounding the lumen of 
the tunnel formerly occupied by the mandrel 
The hollow' stainless steel terminal is filled with 
mercury and a mercury filled rubber tube at- 
tached A similar stainless steel terminal is then 
inserted into the distal end of the rubber tube 
An obturator for the slot in the lueite block is 
molded by obtaining a wax impression fiom which 
a plaster cast is formed 

Electrodes and leads as described were attached 
to the splanchnic nerves of dogs and remained m 
good condition for as long as six months in one 
experiment at which time the animal was sacri- 
ficed Rein thermostromuhrs with silver leads 
have been constructed by this technique 

Reflex activity of the frog’s small-nerve motor 
system S W Kuffler, Y Laporte and R E 
Ransmeier (introduced by R W Gerard) Dept 
of Physiology, The Umv of Chicago Small di- 
ameter motor nerve fibers have been studied 
recently in detail, they are widely distributed, 
set up local contractions around the neuromuscu- 
lar junctions, and their activity is accompanied by 
distinct electrical responses (small-nerve junc- 
tional potentials, s j p ’s) resembling curanzed 
endplate potentials 

On electrical stimulation of the central portion 
of cut peripheral nerves in decapitated or lightly 
anaesthetized animals, two types of reflexes are 
set up in muscles (1) Small-nerve reflexes, ac- 
companied by slowly rising and well maintained 
tension The discharges from the cord in small- 
nerve fibers give rise to s j p ’s, wdnch follow the 
rate of afferent nerve volleys up to 15-20 per sec 
The cord thus responds to afferent nerve stimuli 
first with small-nerve reflexes Only with strong 
afferent nerve stimuli or with submaximal ones 
exceeding a critical frequency does it set up (2) 
the well-known twitch reflexes, accompanied by 
propagated muscle impulses Small-fiber reflexes 
appear to be part of normal activity w ell suited to 
maintain appreciable tension for prolonged pe- 
riods Both types of reflexes may be active simul- 
taneously Small nerve reflexes are also easily 
elicited b\ gentle touch of the frog’s skin, while 
stronger stimuli of am kind set up twitch re- 


sponses This type of reflex excitation, howeier 
cannot be well controlled 

Curanne blocks neuromuscular transmission of 
the small-nerve system in concentrations which 
do not affect the twitch response set up by largo 
nerve fibers A similar selective block is obtained 
with novocaine application to nerve trunks m 
concentrations which do not prevent conduction in 
large motor nerve fibers 

Venous pressure m the extremities of man 
during positive acceleration on a centnguge E 
H Lambert and O L Slaughter (by invitation) 
Acceleration Laby and Section on Physiology, 
Mayo Foundation, Rochester, Minnesota Measure 
ments of venous pressure in the extremities were 
made in ten men during 71 exposures to positive 
acceleration in the Mayo centrifuge Pressures 
were recorded by means of a strain gauge man- 
ometer w'hich activated a galvanometer Accelera- 
tions were attained in 2 to 3 seconds after 1 5 g 
was exceeded and were usually maintained for 
15 seconds 

Prior to centrifugation pressure in the greater 
saphenous vein at the ankle averaged 39 mm Hg 
(vertical distance from ankle to third interspace 
at the sternum W'as 51 cm ) With the start of the 
centrifuge pressure was reduced about 15 mm 
Hg owing to tangential acceleration However, 
when positive acceleration exceeded 1 3 gram, 
venous pressure began to rise and at the end of 15 
seconds at 2 5, 3 0, 3 5 and 4 0 gram venous pres- 
sures were 81, 90, 93 and 99 mm Hg, respectively 
Generally, 45 to 60 seconds’ exposure to accelera- 
tion was required before venous pressure at the 
ankle reached a plateau and would support a 
column of blood sufficiently high to return blood 
to the heart A somewhat similar circumstance 
pertained in measurements of venous pressure m 
the arm 

Since compensator lecovery of arterial pres 
sure and recover}' of vision begin after the fifth 
and tenth seconds of exposure to acceleration, re- 
spectively, it is evident that cardiovascular com 
pensation becomes effective despite lack of venous 
return from at least the more dependent parts of 
the extremities This is in harmony with the fact 
that the amount of blood pooled in the legs during 
this time is relatively small (see Slaughter and 
Lambert) 

Arteriolar elasticity implications of the valid- 
ity of Poiseuille’s law in perfusion with Ringer’s 
solution H Lamport Laby of Physiology, Yale 
Lmv School of Medicine, New Haven, Conn In 
perfusion of isolated regions with Ringer’s solu- 
tion, Poiseuille’s law' lias been found valid flow 
rate is proportional to perfusion pressure (Pap- 
penheimer and Maes, Amer J Physiol , 137 
187, 1942) Conclusions concerning the elasticity 
of arterioles can then be drawn They may be so 
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rigid under pressure changes flint discrepancies 
resulting from their slight distensibihty have not 
\ct been observed Or, cicli arteriole, although 
distensible, nm stretch m length and in calibre 
so that the two efTects, one tending to decrease 
flow rate, the other to increase it, offset each other 
and flow rite remains proportional to pressure ns 
though the arteriole were rigid Lastly , individual 
arterioles nm act differently , some reducing their 
hindrance to fluid flow while others increase theirs, 
as pressure rises, but so that statistically total 
flow rate remains proportional to perfusion pres- 
sure (Howell’s Textbook of Physiology, 1946, p 
652) The hy polhesis that offsetting stretching 
occurs equal!} m all arterioles is analyzed so that 
proper dita for its aerification can be sought 

When V is the volume and I? the radius of the 
lumen of a short length L of arteriole, 

J dt /V = 4dR/R = dL/L 

A consequence of these relationships, after sinipli 
fy mg approximations are made and assuming the 
xolume of vessel wall to be invariant, is an expres- 
sion relating the circumferential and longitudinal 
moduli of elasticitv of the arteriole wall The same 
analvsis with different numerical results applies 
to pulsation caused by the heart beat if, as appears 
likely , Poiseuille’s law for v iscous fluids remains 
applicable 

Choices of salts and wafer bj normal and 
hypertensive rats with and without desoxy corti- 
costerone E M Lwdis and M Abrams (by 
invitation) Dept of Physiology, Hariard Medical 
School, Boston, Massachusetts Rats were made 
In pert ensue by bilateral renal decapsulation and 
application of molded latex sheaths which pro 
duced perinephritis and hypertension within 15 
to 20 dais in SO per cent or more Duplicate groups 
of 3 rats each were arranged to include a total of 6 
normals, 6 moderate hypertensives (160 to ISO 
mm Hg si stolic) and 6 sei ere hj pertensives (ISO 
mm Hg systolic and over) The six groups of 3 
rats were each given continuous access to 6 drink- 
ing bottles containing water, 171 M NaCI, and in 
successive experiments lasting 12 to 20 days (a) 
ICH.C1, CaCl , MgCt , IxCl, (b) Nil, XaNO , 
Na SO<, Na HPCh, and (c) Xa citrate, NaSCX, 
NaHCOj, and XaBr Intakes were recorded by 
daily weighings of the 6 bottles Conclusions were 
based on intakes totalling 30 or more rat days 
Blood pressures and body weights were recorded 
twice weekly Purina and salt poor diets were 
used in separate series 

Moderately hypertensive rats showed an aver- 
sion to XaHCOi and XaCI, they substituted an 
equal volume of pure water without an increase in 
total fluid Xeither moderate nor severe hyper- 
tensives showed any significant appetite for the 
ions which are said to affect hypertension, viz 
XHiCl ( 171 and 043 M), MgCl , XaSCX, NnNO. 


Severely hypertensive rats exhibited some sodium 
aversion and nlso a significant polyuria They' 
tended to take more XaBr, with resulting drowsi- 
ness, anorexia, loss of weight, and transitory 
lowering of blood pressure Desoxy corticostei one 
acetate, 2 5 mg m oil, was then injected subcu- 
taneously daily into one half these rats, viz 3 
normals and 6 hy pertensiv cs, the other 9 acting as 
controls for each group Choice consisted of water, 
NaCI, NaHCOj, KC1, NH,C1 and XaBr Intakes 
of NaCI, NaHCOj and total fluids increased 
markedly in both normal and hypertensive rats 

Sympathm I-mimetic action of N-alkyl an- 
alogues of epinephrine A M Linds, V L Nash 
(by invitation), H M McCarthy (by invitation) 
and B L Dertincer (by invitation) Pharma- 
cological Research Laby Frederick Stearns and 
Co , Division of Sterling Drug Inc Detroit, Michi- 
gan The vasodepressor action demonstrable with 
epinephrine is intensified by the substitution of 
larger alkyl groups on the nitrogen With the 
primary amine (nor epinephrine) vasodepression 
is seldom seen, but is distinct with the X ethyl 
and is prominent with the N-isopropyl analogues 
This last compound (0-4, 1024) is an intravenous 
dose of 0 6 micrograms/kg in anesthetized dogs 
causes an average reduction in mean carotid blood 
pressure, of 3S nun Hg lasting 2 to 4 minutes 
The intramuscular injection of 0 1 mg /kg caused 
an average reduction of 4S mm Hg lasting from 
44 to more than 207 minutes Placed directly into 
the duodenum in doses of 0 5 mgm /kgm pressure 
is reduced 39 mm Hg for 9 to more than 137 
minutes The abov e changes in blood pressure are 
accompanied by marked tachycardia Similar 
cardiac effects can be demonstrated w ith the per- 
fused frog and rabbit hearts Unanesthetized dogs 
given 01 to 0 5 mg /kg orally, may show a slight 
rise in systolic pressure during the time of maxi- 
mum tachycardia but as this effect diminishes 
systolic pressure falls and may f be as much as 30 
mm Hg below normal ifter 60 minutes Recovery 
is then gradual 

Other symipathetiuilly innervated organs are 
inhibited by 0-4, 1024 as follows, perfused guinea 
pig lung 0 01 mgm , isolated guinea pig ileum 
(Magnus method) 1-50 M(illion), isolated rabbit 
uterus 1-20 M, isolated guinea pig uterus 1-4 M, 
rabbit ileum and colon in situ 0 10 to 0 25 mg /kg 
intravenously, estrogen sensitized rabbit uteri in 
situ 0 10 mg /kg int ravenously Acute toxicity by 
mtraperitoneal injection into albino mice is ap 
proximntelj 460 mg /kg 

The removal of the beta hydroxyl to give 1 (3', 
4'-dihydroxyphenjl) 2 iso-propvlaminoethane HC1 
results in a compound wherein the effects 
described above are either missing or greatly 
diminished The alcoholic hydroxyl of epinephrine 
and its alkyl analogues appears to be important 
for the smooth muscle relaxation described here 
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Steroid depression in Rana pipiens Wxiuam 
B Langan (introduced bj Charles Haig) Dept 
of Physiology, New York Medical College, Flower 
and Fifth Avenue Hospitals, New York, N Y 
Experiments are in progress relating to the induc- 
tion of ext.raseasonal ovulation in Rana pipiens 
with steroid hormones The steroid hormones, 
carried in sesame oil, have been introduced into 
each of three hundred frogs with a single mtia- 
I pleuroperitoneal injection The hormones m- 

, jected were (1) progesterone (lutocyhn) ,' (2 ; 

1 alpha-estradiol dipropionate (di-ovoeyhn) ,* (3) 

I testosterone propionate (oreton) f and (4) desoxy- 
i corticosterone acetate (cortate) 2 Frogs were kept 
at a temperature of 18°C to 20°C No obvious signs 
i of depression were noted, for quantities of hoi- 
mones ranging from 0 02 mg to 1 0 mg How ever, 
symptoms of a depressed state became apparent 
when 2 0 to 2 5 mg of progesterone and desoxy- 
corticosterone were injected The frogs exhibited 
a slowed response (1) in hopping and righting 
themselves from a supine position, and (2) rested, 

, relaxed on their abdomens w ith nose dow n , finally 
the frogs showed no attempt to right themselves 
This sequence of events occurs w ithin a period of 
,, three to five hours after injection and may persist 
I for three to five da} s This indicates that sufficient 
amounts of certain steroid hormones will produce 
a condition of marked depiession in Rana pipiens 
Choosing the inhibition of the righting reflex as 
a criterion of a stage of depression, the above men- 
* tioned steroid hormones were tested in quantities 
h ranging from 2 5 mg to 10 0 mg on both male and 
female animals The results indicate that proges- 
terone and desoxycorticosterone are very effective 
m producing the depiession syndrome whereas 
estradiol and testosterone are ineffective 

Concealed aunculo-ventricular conduction, ef- 
fect of blocked impulses on formation and con- 
duction of subsequent impulses R LANGENDORr 
(introduced by L N Katz ) From the Cardiovascu- 
lar Dept , Reseaich Inst , Michael Reese Hospital, 
Chicago, Illinois An impulse which penetrates 
into the A-V junction without traversing it, con- 
cealed A-V conduction, gives indirect evidence by 
its influence on the transmission time ot on the 
formation of a subsequent impulse This mecha- 
nism may explain otherw iso unexpected complex 
arrhythmias m man 

Two instances observed in man are reported 
which demonstrate the effect of concealed A-V 
conduction In one with second degree A-V block, 
some impulses occurring late in diastole are con- 
ducted with a P-R longer than that of those oc- 
curring earlier in diastole This occurs whenever 

1 Lutocj hn and di-o\oc>l<n wore supplied bj Ciba Phnrmn 
ccuticaf Products Summit New Jerso} 

Oreton and cortate were supplied b> Sobering Corporation, 
Bloomfield New Jersej 


a blocked P precedes the conducted impulse at a 
time in the cycle just before its conduction to the 
ventricles can be expected The disturbance in 
this patient is analogous to that produced b} 
Lewis and Master in the dog’s heart by “shifting 
the middle (blocked) auricular beat” in 2 1 A V 
block, so that the middle P occupies a different 
position in the cycle with respect to the “phase 
of interference ” A further analogy was found in 
that concealed A-V conduction not only postponed 
the transmission of the succeeding impulse but on 
occasion actually prevented its transmission 
A second instance demonstrates a disturbance of 
impulse formation due to blocked reciprocal ini 
pulses, leading to a complex arrhythmia which 
could only be understood on the basis of concealed 
A-V conduction 

Effects of chemical agents on metabolisni and 
function of sjnapses and fibers in sympathetic 
ganglia M G Larrabee, J M Postern ak* (by 
invitation), and D W Bronk Johnson Founda 
tion, Umv of Pennsylvania These experiments 
concern effects on nerve cell metabolism caused 
by certain chemical agents in concentrations 
sufficient to prevent transmission over s}n 
apses and fibers in perfused sympathetic gang- 
lia of cats Metabolism was measured by the rate 
of fall of oxygen tension within the ganglion when 
perfusion was stopped, the oxygen tension being 
determined with a tiny, suitably-polarized plati- 
num electrode thrust into the ganglion Conduc- 
tion over B and C fibers passing through the 
ganglion without synapse, and the response of 
ganglion cells to synaptic excitation, were also 
recorded 

Different depressants contrast in their meta- 
bolic effects as well as in specificity of action on 
synapses compared wuth B and C fibers 

Sodium pentobarbital reduces the resting me 
tabolism even in concentrations w Inch depress but 
do not completely block synaptic transmission 
(0 3-0 4 mM ) Five or ten times higher concentra- 
tions are required to block conduction over B or 
C fibers than over synapses 

Ethyl alcohol also reduces resting metabolism 
m concentrations (1 to 5%) which depress gang- 
lionic function, hut exhibits no preferrential ac 
tion on synaptic compared with axon conduction 
In contrast with these metabolic effects, 
cocaine, which blocks synapses m concentrations 
less than 0 3 mM , does not depress resting metab 
olism in even 5 times this concentration 

Curare similarly blocks synapses without effect 
on resting metabolism 

These results indicate that while depression of 
transmission by some anesthetics maj be due to 


■reflow of the Swiss Foundation for Medico-Biological 
Studies 
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depression of metabolism, certain other nncsthet 
ics and other chemical agents act through a mech- 
anism not involving a reduction of metabolism 

The effect of the fatigue of static effort upon 
stance oscillations Eli anor M Luisin (intro- 
duced bv Walter J Meek) Dept of Physiology, 
C/viv of It isconsm Medical School, Madison The 
standing position exhibits balance oscillations 
which maj be increased or decreased by various 
factors If fatigue is a disrupting factor in balance 
it might be reflected in a change m the pattern of 
oscillations 

Stance oscillation dita, GS sets of 25 serial ob- 
servations, were obtained before and after fa- 
tiguing effort of the lower extremities on 9 joung 
women The magnitude of balance oscillations was 
mcrcisod, decreased, or both, depending upon 
individual susceptibility to fatigue The usual 
mean location of the balance oscillations was con 
sistenllv disrupted, the amount and direction 
being variable Disruption of the mean locus and 
differences in magnitude indicate plnsiologic 
change since oscillation patterns arc individual and 
repeatable Possible interpretations of the vari- 
ance in oscillation pattern might be the follow ing 
these changes suggest weight redistribution of 
circulatory origin resulting from blood pooling in 
the lower extremities, concurrent subacute cere- 
bral hypoxia could release lower equihbratorj 
mechanisms from higher inhibitory control, thus 
producing hypertonia of antigravity muscles and 
subsequent decrease in oscillations, fluctuating 
dominance of higher or lower neural control and an 
imbalance in the static equihbratorj mechanisms 
might be reflected in an increase in the magnitude 
of oscillations, and transient changes m magnitude 
of oscillations and m mean locus might create re 
petitive volleys of sensorj’ stimuli from tome 
anti gravity muscles w hich in excess are expressed 
as a sensation of fatigue [Aided by a grant from 
the Wisconsin Alumni Research Foundation ] 

The effect of the fatigue of static effort and 
of continued standing upon the point of balance 
in recumbencj ElevxokM Larsen (introduced 
b>' Walter J Meek) Dcpl of Physiology, Umv 
of Wisconsin Medical School, Madison Investiga- 
tors have reported a blood shift to the vascular 
reservoirs of the muscles of the lower extremities 
following activitj 

The recumbent height and balance point of 17 
voung women were determined on a balance table 
Static effort fatiguing the lower extremities was 
performed followed by brief standing and imme- 
diate redetermmation of recumbent height and 
balance point The recumbent height and balance 
point of 12 young women were also determined 
before and after continued standing 

Static effort induced transient lowering of the 
balance point in IS of the trials, with no effect in 3 


The lowering ranged from 0 00 to 0 90 centimeter 
Continued standing resulted m lowering in 16 
trials, with no effect on 1 individual Amounts 
varied from 0 00 to 0 70 centimeter The effect of 
the static effort was slightly greater than that 
produced bj continued standing, however, both 
resulted in transient lowering of the balance point 
m a significant proportion of cases The shift 
m weight balance, although the individual devia- 
tions were statistically insignificant, may repre- 
sent considerable pooling of blood m the lower 
extremities w Inch might result in decreased cir- 
culation to the head and subsequent hypoxia in 
higher neural centers Changes m the height of 
the weight center stimulate equihbratorj mecha- 
nisms It is therefore suggested that the weight 
redistribution, the accompanying stimulation of 
equihbratory mechanisms, and the hypoxia of 
neural centers may constitute primary factors in 
creating the complex sensation of fatigue 

The mixing of dye and of red cells m the card- 
iovascular system Haxipden C Lawson and 
David T Overbey (by invitation) Dcpl of 
Physiology, Umv of Louisville School of Medicine 
Evans Blue dye, T 1824, was added to heavy sus- 
pensions of red blood cells freshly prepared bj 
centrifuging heparinized dog’s blood, and the 
mixture was injected intravenously into barbi- 
talized dogs The cell plasma ratio and the plasma 
dye concentration of circulating blood were de- 
termined on arterial samples drawn at one-minute 
intervals thereafter Although later portions of 
the dye disappearance curve (between 10 and 20 
minutes) fit a straight line if the logarithm of dje 
concentration is plotted against time, concentra- 
tions for the first 3 to 10 minutes always he above 
this line Fairly good fits are obtained for the w hole 
period of observation, however, if the logarithm 
of concentration is plotted against the logarithm 
of time No consistent difference was observed 
between a first and a second dye injection 

Curves for the cell plasma ratio usually bear 
no resemblance to those for dye concentration 
■\s a rule, these ratios, which were 10 to 20 per cent 
above the pre injection values, did not change 
progressively after the first sample (at one minute 
after completing the injection) In some experi- 
ments, the ratio increased progressively for several 
minutes after the injection was complete, a find- 
ing for which no explanation has been obtained 

These experiments have been repeated and con- 
firmed bj' successive injections of dj f e and cells 
separately, to make sure that hemolysis m the 
dj e-cell mixture did not interfere with the dje 
determinations 

The influence of hypothyroidism on plasma 
and liver protein concentrations James H Lea- 
THEVt and Robert D Seelex (by invitation) 
Bureau of Biological Research, Rulgcrs Umv , 
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New Brunswick, New Jerseii Hypothyroidism 
induced by antithyroid drugs w ill alter the normal 
plasma protein concentrations However, when 
thiourea (0 5%) was used a body weight loss in 
excess of that lost by pair fed normal rats was 
noted so that the effect on the plasma proteins may 
have been the responses to a toxic effect There- 
fore this problem has been leinvestigated using 
thiouracil 

Adult male lats were fed the stock diet plus 
0 5% thiouracil ad lib and compared with pair 
fed normal contiols after 20-25 days A rise in 
plasma globulin concentration, total plasma pro- 
tein and in NPN followed thiouracil feeding but 
plasma albumin concentrations simulated those of 
the controls Despite a slight decrease m body 
weight resulting from a voluntary reduction in 
food intake, the livers from the thiouracil fed rats 
were significantly heavier than those from con- 
trols Since the per cent watei and protein re- 
mained unchanged, an increase in liver protein/100 
gram body weight resulted 

Thyroidectomy, while inducing the same plasma 
protein changes as thiouracil, did not, however, 
induce a relative increase m liver weight when 
compared w ith pair fed controls 20 days after thy- 
roid removal The per cent water in the liver was 
unchanged and the per cent protein failed to ex- 
ceed that of the controls, thus in the absence of a 
liver weight increase the amount of liver protein/ 
100 gram body weight did not increase following 
-thyroidectomy as it did w ith thiouracil over a 20 
day period 

Reactions of dairy cattle over a range of con- 
trolled temperatures and humidities Douglas 
H K Lee and R F Riek (introduced by E F 
Adolph) Dept of Physiology, Unit’ of Queens- 
land, Brisbane, Australia Jersey cow sand calves 
were exposed to various controlled atmospheres of 
85-110°F and 6 0-16 0 grains of moisture/cu ft 
air, 

In the course of seven houis’ exposure, the rec- 
tal temperature of calves rose more lapidly than 
that of milking cows At lower air temperatures 
the calves reached highei equilibuum levels than 
milking cows, but at higher air temperatures 
they were similar The respnntoi l rates of calves 
reacted much more lapidh than those milking 
cows, and reached higher equilibrium levels A 
method has been devised of expressing the reac- 
tions of animals to such atmospheres both graphic- 
ally and by equations Humidity Ins a marked 
effect at high air temperatures upon the reactions 
of cows and to a less extent of calves 

With 14 repeated daily exposures to 105°F and 
12 6 gr /cu ft the mean bodv temperature of 
milking cows durpiy the exposure fell by 1°F , but 
respiratory rates w ere Irelatix eh unchanged 

With continuous eqZosure to 99 5°F and 12 6 
gr /cu ft the rectal tJgmperature of milking cows 


rose steadily to 104 5°F on the second day , fell 
to 104°F by the fourth day and then rose to 105°F 
on the sixth day, whereas a dry cow reached a 
maximum of 102 7°F on the fifth day and improved 
rapidly thereafter Under similar conditions cah es 
rose steadily to 105 5°F on the seventh day, the 
females always being higher than the males 

Discontinuous exposure affected neither milk 
nor total butter fat production, but continuous 
exposure produced a marked fall m both, probably 
through the anorexia which forced withdrawal 
although a critical hyperthermia had not been 
reached 

The peripheral vascular system and its reac- 
tions in scurvy, an experimental study Richard 
E Lee and Nina Zw om kin Lee (introduced by 
Magnus I Gregersen) Dept of Physiology, College 
of Physicians and Surgeons, Columbia Unit' The 
study of the small mesenteric vessels of unanes- 
thetized guinea pigs has been made possible by a 
technique using a local anesthetic for operative 
exposure The gut and mesentery are maintained 
in a warmed chamber, bathed by a continual drip 
of warmed Ringer gelatin solution, and observed 
w’lth the microscope 

In scorbutic animals, the mesenteric peripheral 
vascular system showed, (a) a hyporeactivity of 
the contractile vessels to topically' applied epmepli- 
une, (b) dilatation, and (c) sluggishness of 
blood flow These conditions developed only in 
the muscular blood vessels distal to the pulsatile 
arteries, that is in vessels less than 100 to 125 
micra in diameter The changes were especially 
prominent in the small terminal collecting venules 
On the other hand, the true capillaries of the scor- 
butic animals were of the same calibre as those of 
the controls No abnormalities of the capillary 
wall were observed 

Spontaneous peticlnae were not seen, but fol 
lowing direct trauma to the capillary bed (10 
strokes of a small camel’s hair brush) they occurred 
in 11 of the 23 scorbutic and in 2 of the 20 control 
animals It should be noted that at least 85 per 
cent of these petichiae w'ere located in the small 
collecting venules which drain the capillary bed 
In this region, the dilatation and sluggish blood 
flow were also most marked 

The peripheral vascular hypotonia of scurvy 
may result from a scorbutic impairment of vaso 
tonic mechanisms [Aided by a grant from the 
Baruch Committee on Physical Medicine to Colum 
bia University ] 

Factors influencing an anaphylactoid reaction 
in the rat Jacques L£ger 1 (by' invitation), 
Georges M C Masson and J Leal Prado’ 


i fellow Nntional Research Council (Canada), Medical 
Sciences 

Fellow Canada Brazil Tund 
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(by invitation) Inst dc Mtdcctnc cl dc Chtrurgic 
cxptrvncntalcs, Untr dc Montreal It hns been 
shown that m rats parenteral injection of egg- 
white produces an edema localized to the face, 
tongue and paws Since the reaction was probably 
connected with the proteins of egg white, experi- 
ments were conducted in order to determine which 
protein fraction was responsible for this effect 
Pats were injected lntraperitoneallj with the fol 
low mg substances cristalhne egg w lute albumin, 
ovomucin, o\ omucoid and chicken’s blood serum 
The latter substance hns been used insteid of 
conalbumm since chicken’s serum albumin has 
been proven to be lmmunologicallv identical with 
that protein Only or omucoid was active 

The effects of \ annus endocrine glands on this 
condition were investigated Since tin roxm en 
hances the intensitx of anaphylaxis in the rat, 
experiments were conducted in order to evaluate 
the effects of this hormone Ikits treated with a 
dailx dose of 100y of sodium tin roxinate received 
subsequentlv on the 12th day one mtraperitonenl 
injection of 0 15 cc of fresh egg white Within a 
few minutes, the animals presented a condition 
characterized bv the following symptoms decrease 
an spontaneous motility , dvspnea, weakness, cy 
anosis, coma and fiualh death Similar experi- 
ments performed with the various fractions of egg- 
white showed that ovomucoid is also the causative 
agent of the shock like condition 

Thy roidectomy delavs the tvpical edema and 
decreases its incidence and intensity 

A pulmonary cardioi ascular reflex m man 
A Leividorfer (introduced bv W S McCulloch) 
From the Dept of Psychiatry, Umv of Illinois 
College of Medicine Holding breath at the end of 
a forced inspiration causes a prompt fall m sys 
tolic and a less fall m diastolic blood pressure, 
accompanied by a slowing of the heart in which 
diastolv is prolonged and the T wave is much 
diminished or isoelectric The reverse of all of 
these changes occurs to a lesser extent on holding 
breath at the end of a forced expiration All 
changes, particularlv those of the T wave, are 
increased by the erect posture 

The accompanying changes in CO concentra- 
tion of blood are not such as to account for any of 
these findings They are in harmony with those 
of Schwiegk and of Dalv and his coworkers on dogs 
wherein mcreased pressure in the pulmonarv cir- 
culation was shown to give a fall in systemic blood 
pressure and slowing of the heart, both of which 
were prevented by section of the vagosympathetic 
nerves to the lung [Aided by a grant from The 
Rockefeller Foundation ) 

A photometric analyses of fibrin formation 
Joseph Lein (introduced by Robert Gaunt) 
Dept of Zoology, Syracuse Umv and the Dept of 
Biology, Princeton Umv The light scatter changes 
occurring during the clotting of fibrinogen by 


thrombin were studied It was found that the 
presence of non clottable proteins increases the 
light scatter measurements This fact is believed 
to indicate that extraneous proteins enter into the 
fibrin structure, being trapped m the process of 
fibrin formation 

Assuming the clotting of fibrinogen to be a 
polymerization reaction, a system of kinetics W'as 
developed based on first order reaction mecha- 
nisms Making the assumptions (1) dN/dT = 
K.F, (2) -dF/dT = K.F, (3) LS = K 3 (N - Ns), 
the following equation can be derived 

Log (KjKj/IC F 0 e~ KT * - Ls) = -0 434 K T 
log KiKj/TLFo 

where N = particle size, F = fibrinogen concen- 
tration, Fo = initial fibrinogen concentration, T 
= time, LS = light scatter, T» = time when light 
scatter first occurs, N„ = minimum particle size 
that scatters light and Kj, Kj, K» = constants 
defined above 

The equation was applied to the clotting of 
different concentrations of fibrinogen (range 0 2% 
to 0 04%) by the same concentration of thrombin 
Calculated constants agreed with empirical con- 
stants with an av erage deviation of 6% 

Since the reaction is described by first order 
mechanisms, the polv menzation process is thought 
to be independent of thrombin The clotting of 
fibrinogen bv thrombin is assumed to take place in 
two stages, activation and polymienzation In the 
first reaction thrombin activates some of the fi- 
brinogen molecules In the second reaction the 
activated fibrinogen jxilymenzes with the inactive 
fibrinogen forming progressively larger polymers, 
the state of activation not being lost in the process 

The mode of excretion of fructose by the dog 
R Levine and B Huddleston (by invitation) 
Dept of Metabolism and Endocrinology, Research 
Inst , Michael Reese Hospital, Chicago, Illinois 
The clearance of fructose bv normal dogs was 
determined at plasma levels ranging from 2-200 
mg /100 ce Simultaneous creatinine clearances 
sen. ed as measures of the glomerular filtration rate 
The Tm for fructose ranges from 40-60 mg per 
minute, for dogs weighing about 10 kg Saturation 
of the mechanism for the reabsorption of glucose 
did not interfere with the reabsorption of fruc- 
tose, pointing to separate tubular systems How- 
ever phlorhizin lowers fructose reabsorption, m 
the same manner as it affects the handling of glu- 
cose by the renal tubule [Aided by a grant from 
the Sugar Research Foundation ] 

The comparative action of insulin on the 
disposal of intravenous fructose and glucose 
R Levine and B Huddleston (by invitation) 
Dept of Metabolism and Endocrinology, Research 
Inst , Michael Reese Hospital, Chicago, Illinois 
Previous work by r Wierzuchowski, and in our own 
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laboratory had indicated that the rate of entry of 
fructose into the metabolic cycle of the tissues is 
not influenced by the administration of additional 
insulin to normal animals, or its addition to tissues 
in vitro The present study compares the disposal 
rate of fructose in normal and totally depancre- 
atized dogs The role of the liver w as determined 
by comparing intact and hepatectomized animals 

Fructose in amounts from 0 3-2 0 grams/kg /hr 
injected i v is taken up at the same rate by un- 
treated depancreatized dogs as by the normal con- 
trol animals The addition of insulin has no effect 
on the rate of fructose uptake 

The liver disposes of about 85 per cent of the in- 
jected fructose, and converts a part of it to glyco- 
gen and lactic acid 

The evtrahepatic tissues remove fructose at 
■§ the rate of equal amounts of glucose 

In normal animals the blood glucose does not 
rise during or after fructose infusion In untreated 
depancreatized dogs, despite the normal uptake of 
fructose, the blood glucose rises continuously 
during the infusion Addition of insulin suppresses 
this glucose rise in depancreatized animals, with- 
out affecting the fructose disposal rate 

These results seem to indicate separate mech- 
anisms for the initial glucose and fructose phos- 
phorylations Insulin exerts its action on the 
glucose mechanism exclusively The relation of 
these data to the present scheme of intermediary 
metabolism of carbohydrates will be discussed 
[Aided by a grant from the Sugar Reseaich Founda- 
tion ] 

Modifications in plasma protein pattern (Tise- 
lius electrophoresis technic) m adrenalecto- 
mized and adrenalectomized-hypertensive dogs 

Lena A Lewis and Irvine H Page From the 
Research Division of the Cleveland Clinic Founda- 
tion, Cleveland, Ohio Plasma protein changes fol- 
lowing adrenalectomy in dogs have been studied 
previously by chemical fractionation methods (1) 
Because of the importance of the adrenal glands m 
maintenance of normal blood pressure and of the 
finding of renin-substrate in the aj globulin frac- 
tion, the problem deserved reinvestigation using 
the Tiselius electrophoretic technic Albumin, 
a t , p, 4>, and y globulins w ere estimated Normal 
dogs and dogs made hypertensive by wrapping the 
kidneys in silk w ere adrenalectomized and various 
types of replacement therapy studied necessary 
to maintain blood pressure at pre adrenalectomy 
levels Plasma was also tested in some cases for 
renin-substrate activity 

Following adrenalectomy when the dogs were 
well maintained on adrenal extract, there was 
slight decrease m albumin and a small increase in 
each of the globulin fractions The a: globulin in 2 
of the 4 dogs studied showed a relatively greater 
increase than did the other globulin fractions 


When the animals were m adrenal insufficiency 
the c *2 globulin level was equal to or above the 
normal level in 3 of 4 cases 

During development of hy pertension prior to 
adrenalectomy, the a globulin increased No con- 
sistent changes in the other fractions were ob 
served Following adrenalectomy, the hyperten- 
sive blood pressure levels were maintained when 
the dog was treated with adrenal extract or with 
compound A and desoxycorticosterone acetate 
It was possible to restore the blood pressure to 
the pre adrenalectomy hypertensn e level after 
allowing the animal to develop typical adrenal 
insufficiency The plasma protein changes follow- 
ing adrenalectomy were similar to those observed 
m non-hypertensive dogs and show ed renin sub- 
strate as w'ell 

Steady Potentials and Neurone Activity in 
Mammals B Libet and J B Kahn , Jr (by m 
vitation) Dept of Physiology, The Unw of 
Chicago Follow mg findings on frog brain (B Libet 
and R W Gerard, J Neurophysiol 4 438, 1941), 
the relationships between relatively steady elec 
trical potential gradients and neurone function in 
mammals are being investigated Preliminary 
observations, with a high input resistance amplifier 
(Victoreen tube) and galvanometer, mainly on 
cats under light ether, indicate the following 

“DC”-grndients, millivolts in size, exist be 
tw een surface jxnnts of the cerebral cortex Occa- 
sionally, 5-10 mV have been found between points 
1 mm apart DC gradients varv with time, and 
from cat to cat There appears to be no consistent 
pattern of gradients, however, areas about the 
ecto-sylvian sulci appear generally negative to 
other areas, and the P D is less betw een analogous 
points of opposite hemispheres than betw een non- 
analogous points The cortical surface is generally 
negative (1-10 mV) to calvarium bone In a few 
animals followed after death, the cortex was posi- 
tive to bone and this P D disappeared slowly over 
several hours 

Occasionally, a P D decreases, reverses po- 
larity, and returns again — a change of 5-10 mV 
over a two-minute period This indicates slow 
changes occur in brain, their significance must 
yet be worked out 

Shifts m apparent DC-gradient between sensory 
cortex and bone, of 0 2-0 3 mV, are observed with 
appropriate sensory stimulation, generally surface 
negative m the somesthetie area, surface positive 
in the acoustic None could be elicited in the 
visual area Strymhnine increases these responses 
The possibility that these responses are summnted 
fast waves is yet to be analyzed 

Study of DC changes with other cortical ac- 
tivities, e g , spreading waves, is proceeding 

Pathways of conversion of butyrate carbon 
to rat liver glycogen Nathan Lifsox, Victor 
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Lorber, Warwick Sakami (b\ invitation) nnd 
Hvrlvnd G Wood Dept of Physiology, Lmv 
of Minnesota Medical School, Minneapolis and 
Dept of Bwchcmish y, Western Rcscri c Umv 
Medical School, Clci eland Fasted rats were fed 
1>\ stomach tube glucose nnd C ls labeled butyrate 
The livers were extirpated 2-3 hours later, the 
g\\ cogen isolated and degraded to determine the 
position of labeled carbon in the constituent glu 
cose chains (Wood et nl , I B C 169 475, 1045) 
In the following, the notation, CH S CH CILC*- 
OOH — * C — C — C* — C — C, for example, indicates 
that glucose from lvver glycogen isolated after 
feeding of CHjCH CH.C*OOH contains isotope 
predominate!! m carbons 3 and 4 
Results 

(1) CH 3 CH.CH.C*OOH -* C-C— C*— C*— 

C— C , 

(2) C H 3 CH _C * H-COOH -* C‘— C*— C— C— 

C *-C*, 

(3) ChjC*H CH COOH -* C-C-C*-C»— 

C-C 

Discussion Previous work has shown C*0. 
- C— C-C*-C*-C— C (CO fixation, Wood et 
nl , loc cit ) Therefore result (2) indicates that 
at least the alpha carbon of but! rate reaches liver 
glv cogen bv a pathwav in addition to CO fixation 
Previous work lias also shown (Lorber et al , 
J B C 161 411, 1945) that CH 3 C*OOH -> C— 
C-C*-C*-C-C and that C*H 3 C*OOH -» 
C* — C*— C*— C*~ C*— C*, from which it is in- 
ferred that, m all probabilit! , C*H s COOH — *• 
C* — C* — C — G — C* — C* These findings w ith ace- 
tate are those expected from com ersion of acetate 
carbon to glycogen precursors (pyruvate) via the 
tricarboxy lie acid cvcle Results (1), (2), and 
(3) are all consistent with beta-oxidation of butv- 
rate to 2 molecules of acetate From CHjCH— 
CH C*OOH and from CH,C*H CH.COOH, the 
glv cogen (C — C — C* — C* — C — C) resembles iso- 
topieally that from CH 3 C*OOH, from CH 3 CH»C*- 
H COOH, the gly cogen (C*— C‘-C-C-C*— C*) 
resembles that which C*H 3 COOH should yield 
Result (3) is inconsistent with omega — oxida- 
tion of but! rate to succinate, if succinate con- 
v ersion to gly cogen proceeds v la py ruvate By this 
pathway, CH 3 C*H CH COOH -* COOH C*H_- 
C‘H- COOH (symmetrical molecule) — > COOH 
C*H C*OCOOH -> C*H 3 C*OCOOH -> C*— C*— 
C-C— C*— C* Actual!} , however, CH 3 C*H CH.- 
COOH -* C-C-C*-C*— C— C 

Comparison of rhythmic movements of breath- 
ing and progression evidence for common mech- 
anisms Richard H Lillie (by invitation) and 
Robi-rt Gesell Physiology Laby , Umv of 
Michigan, Ann Arbor Progression movements 
of rear limbs of unanesthetized chronic spinal 
dogs showed striking resemblance to rhythmic 
movements of breathing as observed by Brown 


Studv of these mov ements uphold view that pnn 
eiples of nervous integration previously applied 
to respiration might be profitably extended to 
spinal portion of nervous system 

Simultaneous observations were accordingly 
made on rhy thmic movements of progression and 
breathing under the influence of carbon dioxide, 
asphyxia, and anticholinesterases pliysostigmine 
and prostigmine It was noted that concentrations 
of CO (5 to 10%) which increased respiratory 
movements also increased frequency and ampli- 
tude of progression movements Higher concen- 
trations of carbon-dioxide tended to diminish fre- 
quency of progression movements despite accom- 
pany mg increase of amplitude Asphyxia produced 
changes m progression movements comparable to 
those of CO Response of progression movements 
to CO was ns prompt as that ordinarily observed 
for respiration 

Phy sostigmme augmented respiratory and 
progression movements Leg movements, however, 
were not always ns perfectly rhythmical ns were 
respiratory movements Effects of prostigmine on 
progression movements w ere m general like those 
of physosligmme but respiratory response was 
less marked 

Results indicate that the acid-humoro elec- 
tronic theory applies to nervous integration in 
spinal cord and to respiratory act and that concept 
of interaction of half centers (Brow n) holds simi- 
larly for rhythmic flexion and extension, and in- 
spiration and expiration of breathing These con- 
clusions agree with broader view that basic 
patterns of the mechanisms of nervous integration 
were laid down originally in the evolution of the 
nervous control of breathing 

The formation of acetylcholine m the develop- 
ing retina of the chick embryo V F Lindevian 
(introduced by Robert Gaunt) Dept of Zoology, 
Syracuse Umv The developing retina of the chick 
embryo provides a rather unique neural structure 
for the study of acetylcholine formation The 
author has previously shown that the acetylcho- 
line content of the developing chick retina reaches 
a maximum level of around 12 gamma per gram of 
tissue at approximately 19 days of incubation 
This level is maintained until after the chick 
emerges from the shell when it falls to a new level 
with less than half this quantity of the ester 
(Amer J Physiol 148 1947) 

The present study indicates a rather definite 
relationship between acetylcholine content and 
the ability of the retina to synthesize the ester 
during different stages of development During 
the stages of maturation from the 12th to the 19th 
day the acetylcholine content builds up to a maxi- 
mum However, the ability of the tissue to syn- 
thesize acetydcholine progressively decreases over 
this same period Thus when the acetylcholine 
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content is maximum its ability to synthesize is 
minimum When the chick emerges from the shell 
and the content falls to a new level the rate of 
formation is again increased The findings indicate 
that in the developing neurones of the chick retina 
the rate of formation of acetylcholine is limited by 
the amount of bound ester present in the cells at 
different stages of maturation 

Changes in the human electroencephalogram 
produced by sodium cyanide B S Lipton (by 
invitation) and F A Gibbs From the Dept of 
Psychiatry, Unw of Illinois College of Medicine 
The electroeneephalographic changes occurring in 
man noth rapid intravenous injection of sodium 
cyanide vary with the dose Small doses cause 
8-10 per second waves while higher doses cause 
8-10 per second waves followed by high voltage 
2-3 per second activity When still higher doses 
are used, the slow waves are followed by slower 
activity at J to 1 per second with a decrease in 
amplitude, w’hich may proceed to complete flatten- 
ing of the record 

The recovery phase follow's an opposite time 
course Flattening is succeeded by high voltage 
very slow waves and these by moderately slow 
weaves which gradually increase in frequency until 
normal activity reappears 

This flattening can be regarded as an extreme 
form of slowing If cyanide is given m sufficiently 
high dosage, sudden flattening occurs without pre- 
ceding slowing It is paradoxical, but nevertheless 
true, that with leads on the scalp the change 
produced by extreme interference wath cortical 
oxygen metabolism is indistinguishable from an 
“attention response ” This fact must be recog- 
nized in order to avoid serious confusion 

Influence of body temperature and of tempera- 
ture of traumatized tissues upon local edema and 
survival of dogs subjected to ischemic compres- 
sion trauma of their hind extremities Edgar 
L Lii>ton (by invitation) Adam B Denison (by 
invitation) and Harold D Green Dept of 
Physiol and Pharm , Bowman Gray Sch of Med 
of Wake Forest Coll , Winston-Salem, N C Dogs 
w'ere traumatized by 6 hours of ischemic com- 
pression of both hind legs Environmental tem- 
perature for the body was room temperature, 
compressed leg temperature was controlled by 
temperature of water circulated around legs 
Animals divided into three groups (I) hind legs 
warmed to approximately 38°C during period of 
compression, environmental temperature for body 
averaged 33°C until death, rectal temperature 
averaged 40 2°C , (II) hind legs w'armed to ap- 
proximately 37 5°C environmental temperature 
20°C until death, rectal temperature averaged 
33°C , (III) hind legs at 24°C , environmental 
temperature at 33°C for 24 hours, rectal tem- 
perature averaged 38 8°C 


Survivals were as follows (I) all 9 dogs died 
average 6 2 hours, (II) 9 of 10 dogs died average 
12 4 hours, (III) 8 of 10 dogs died, average 14 9 
hours T value for difference between groups I 
and II was 1 89 and for difference between I and 
III was 2 69 

Average edema of traumatized legs, measured 
by immersion was (I) 22 3, (II) 27 1, and (III) 
15 0 ml /kg body weight T value for difference 
betw een I and II was 0 99 and for difference 
between I and III was 1 16 

The differences in survival are statistically 
significant and indicate that cooling the body alone 
for 24 hours or cooling the legs alone for 24 hours or 
cooling the legs alone during the period of com 
pression trauma prolongs the survival The differ 
ences in edema are not statistically significant but 
it should be noted that the smallest occurred w ith 
the cooled legs and the greatest with warmed legs 
and cooled body [Aided by grant number BJ,S 
from the Council on Pahrm and Chem of the Am 
Med Assoc ] 

Diuresis in unanesthetized dogs following 
the intravenous injection of dog, human, or di- 
alyzed human urine J Maxwell Little Dept 
of Physiology and Pharmacology, The Bowman 
Gray School of Medicine of Wale Forest College, 
Winston-Salem, N C A previous report (Little, 
Hawkins and Green, Fed Proc 6 65, 1946) stated 
that repeated reinfusion of urine in dogs resulted 
in an increased urine flow This is a true diuresis 
as shown by injecting 5 or 10 cc /kg of dog urine, 
adjusted to pH 7 4 Diuresis resulted with an 

, , . /t at, maximum rate') 

average diuretic ratio l Dlt = — j — - — ) 

° \ control rate / 

of 17 0 (14 5-21 0, 6 experiments) The average 

fluid recovery 

(FR = 

total urine flow corrected for control rate ^ 
volume of fluid injected 

was 319% (206%-415%) For control a solution 
with the same urea and chloride concentration 
(NaCl) as the urine was injected DR = 59 
(4 1-7 4, 6 experiments), FR = 94% (45%-135%) 
In identical experiments with human urine DR 
= 11 7 (5 0-25 3, 5 experiments, 2 donors), FR 
= 235% (130%-310%) control DR = 5 4 (3 6- 
10 7), FR = 93% (12%— 193%) In identical e\ 
periments, human urine dialyzed against distilled 
water until neutral to litmus and negative for 
chloride (s g = 1001) DR = 9 4 (5 0-13 S, 6 
experiments, 3 donors), FR = 262% (172%— 385%) , 
control experiments with distilled water failed to 
affect the rate of urine flow except in one case 
w’hen FR. = 17% Urine and dialyzed urine from 
one subject resulted in antidiuresis for 1-3 5 
hours in two dogs It is concluded that human and 
dog urine contain a non-dialyzable diuretic factor 

Pathology in suddenly decompressed rats 
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R B Limn’cston (bv imitation), S GtiFAViind 
L F Nms La by of Physiology, Yale Inuv 
School of Medicine, Acto Haten, Conti Unancsthc- 
tized rats were suddenh decompressed in a cham- 
ber from a simulited dtitude of 20,000 feet to 
altitudes ranging up to 75,000 feet The half time 
of decompression for most of the experiments was 
about 0 2 second Pathological studies were made 
after reconiprossion to sea level Grossly v lsible 
bubbles were infrequently found They tended to 
occur more often in tlic veins of rats decompressed 
to above 50,000 feet None were seen when the 
half time of decompression was shortened to less 
than 01 second Frequent hemorrhages into the 
cochlea were noted The lungs showed pathology 
varying from diffuse petechial hemorrhages and 
edema to massive consolidation with blood Rats 
dying at altitudes abov e 50,000 feet tended to have 
completely consolidated, liv er like lungs w Inch did 
not float m water In these rats, the pulmonnry 
veins and left auricle were collapsed, whereas the 
right side of the heart, the great veins, liver, 
spleen, kidnevs and other organs showed cv idenccs 
of passive congestion These results suggest that 
nearly complete arrest of blood flow occurs in the 
damaged pulmonary bed A few rats, quickly 
recompressed before respiratory failure occurred, 
where ally e w hen remov ed from the chamber Some 
of these surv iv mg a few day s show ed signs of ex- 
tensive renal damage in addition to pulmonary 
complications [huestigation carried out under 
Contract IF-SS ac 14507 (II right Field) between the 
Army Air Forces tir ilfatcrief Command, and 
Yale Untv ] 

Pattern of monosynaptic reflex connection 
between certain muscles of the ankle and digits 
David P C Lloyd Labys of The Iiockcfcllcr 
Inst for Medical Research, New York Reflex in- 
teraction of afferent follows from specific muscles 
of the leg and foot has been studied, employing 
monosynaptic reflex discharge of a given muscle 
as test, and observing the effect upon it of afferent 
volleys arising m other muscles Conditioning of 
the test reflexes was plotted against the relative 
arrival time at the cord of conditioning and test 
afferent volleys Interaction at intervals of less 
than 0 5 msec indicates the presence between 
muscles of direct reflex interconnection, facili- 
tatorv or inhibitory In consequence is revealed 
the grouping of muscles into “myotatic units” 
(J Neurophysiol 9 439, 1946) 

Myotatic Unit of the Ankle Facilitation ob- 
tains between the monosy naptic reflex arcs of the 
several heads of Triceps Surae, and between those 
of Tibialis Anterior and Extensor Longus Tibialis 
interior and Extensor Dingus are linked to the 
heads of Triceps by inhibitory connection 

Myotatic Units of the Digits Extensors Longus 
and Brevis possess fxcilitatory interconnection as 


do Flexor Brevis and fractions of Plantaris Ex- 
tensor Dingus and Brevis connect with Flexor 
Brevis and Phntans by r inhibitory pathways The 
heads of Fexor Longus interact by facilitation, and 
arc inhibited from Extensors Longus and Brevis 

Interest attaches to the participation of Ex- 
tensor Longus in the myotatic units of both ankle 
and digits, reflecting that muscle’s dual role as 
ankle flexor and dorsiflexor of the digits The asso- 
ciation of Plantaris with Flexor Brevis, in the cat, 
is an expression of the "in senes” relationship of 
the two muscles Tibialis Posterior is independent 
of all the muscles named 

Relation of electrogram to mechanogram m 
mammalian skeletal muscle m different con- 
ditions G N Loofbourrow (introduced by E 
Gellhorn) Laby of Neurophysiology, Untv of 
Minnesota The frequent assumption that E M G 
amplitude corresponds with contraction force is 
brought into question by abnormally large E M - 
G ’s m muscles weakened by r poliomyelitis and by 
the probability that routinely observed spikes are 
only indirectly associated with contraction 

I Indirect stimulation of tibialis muscle (cat) 
Considerable independence of E M G and mech- 
anogram exists with indirect stimulation The 
E M G is virtually constant w ith considerable 
variation in direct or after-load in twitches and 
tetam The EMG increases slightly with in- 
creased initial length without proportionality to 
tension Isometric tension increases with greater 
frequency of stimulus w ithout increased EMG 
amplitude At constant initial length, great ten- 
sion max develop isometrically w hile the EMG 
is no greater than in an isotonic contraction w ith 
small load EMG and mechanogram usually 
diminish together m fatigue, but m some cases 
considerable diminution in tw itch contraction 
height occurs with constant potential amplitude 

II Cortical stimulation EMG increases di- 
rectly with mechanogram as intensity, frequency, 
or direct load increases Marked increases m 
EMG and isometric tension accompany increased 
initial length Stretching muscle during isotonic 
contraction increases EMG much more than 
when stimulation is indirect 

III Voluntary contractions Increased isotonic 
or isometric loads result m increased amplitude of 
EMG m contrast to experiments on nerve- 
muscle preparation It is suggested that results 
with voluntary or cortical excitation differ from 
those found in nerve muscle preparations because 
in the former case the CNS exerts control over the 
number of units activated and frequency of dis- 
charge [Aided by a grant from the A ahonal Found- 
ation for Infantile Paralysis i 

The renal reabsorption and excretion of in- 
organic sulfate W D LoTsrEiCH (introduced by 
R F Pitts) Dept of Physiology, Syracuse Umv 
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College of Medicine, Syracuse, New York The renal 
reabsorption and excretion of inorganic sulfate 
has been studied m ten experiments on two trained 
female dogs Plasma sulfate was varied from 1 4 
to 12 2 mM/L by the intravenous infusion of so- 
dium sulfate The rate of glomerular filtration was 
measured by the cieatmine clearance Inorganic 
sulfate was determined on trichloracetic acid fil- 
trates of plasma and urine by alkalimetric titra- 
tion of a purified precipitate of benzidine sulfate 
At plasma sulfate concentrations below 1 5 
mM/L reabsorption of sulfate from the glomerular 
filtrate was essentially complete At plasma sul- 
fate concentrations above 2 0 mM/L gross excre- 
tion of sulfate occurred, and the rate of tubulai 
reabsorption of sulfate became essentially constant 
and independent of plasma concentration, aver- 
aging 155 mM/100 cc of glomerular filtrate [Aided 
by grants from the U S Public Health Service 
and the John and Mary R Mai Lie Foundation ] 
The role of amino acids in the renal tubular 
secretion of ammonia W D Lotspeich (by in- 
vitation) and R F Pitts Dept of Physiology, 
Syracuse Umv College of Medicine, Syracuse, 
New York A representative number of amino 
acids have been administered to acidotic dogs by 
intravenous infusion, and the rates of tubular se- 
cretion of ammonia and tubular reabsorption of 
amino nitrogen measured at a series of comparable 
plasma amino nitrogen concentrations It has been 
found that there exists a correlation between the 
capacity of an amino acid to increase ammonia 
secretion in vivo, and the susceptibility of that 
same amino acid to oxidative deamination m vitro 
by renal amino acid oxidases This has lead to the 
conclusion that amino acid oxidases are concerned 
in the intact animal w ith the reactions of ammonia 
s\ nthesis and secretion by the kidney It has been 
further shown that there exists a correlation be- 
tween the extent to which an amino acid can in- 
crease ammonia secretion and the extent to w hich 
that same amino acid is reabsorbed by the renal 
tubules Two possible explanations for this corre- 
lation present themselves Either 1) the physical 
characteristics of the several amino acids de- 
termine their rates of penetration into the tubular 
cell from both tubular urine and peritubular blood, 
or 2) some common chain of intracellular reactions, 
involving amino acid oxidases, participates in 
both tubular functions of ammonia secretion and 
amino nitrogen reabsorption [Aided by grants 
from the U S Public Health Service and the John 
and Mary R Markle Foundation ] 

On some physiological effects of anticholin- 
esterases Charles R Lowe (introduced by 
Robert Gesell) Physiology Laby , Umv of Michi- 
gan, Ann Arbor In the light of Nachmansohn’s 
theory that conduction of the nerve impulse by 
the neuraxon is a cholinergic process, it seemed 


advisable to study further the effects of various 
anticholinesterases (physostigmine, prostigmine 
D F P , strychnine and carbon dioxide) Muscle 
nerve and muscle preparations of the frog were 
used Results 1 Exposure of a segment of the 
nerve trunk to these anticholinesterases resulted 
in a diminution or abolition of response of the 
muscle to indirect stimulation 2 Exposure of the 
entire muscle (fibers, terminal nerve branches 
and motor end-plates) to similar concentrations 
of anticholinesterases resulted in greater reduction 
of muscle response to indirect stimulation 3 
Exposure of curarized sartonus muscle to anti- 
cholinesterases resulted in a reduced response to 
direct stimulation of the muscle 4 Exposure of 
curarized chronically denervated Bartonus also 
resulted in reduced response to direct stimulation 
of muscle Result of procedure (1) can be inter- 
preted as supporting Nachmansohn’s theory 
The results of procedures (3) and (4) suggest the 
possibility that a cholinergic process could par- 
ticipate in the conduction of impulses in muscle 
fibers It is conceivable tliat the enhancing effect 
of impulse generation produced by anticholines- 
terase acting at the synapses of the dendrites and 
cell body of a chain of neurons could be partially 
or completely neutralized by a simultaneous im- 
pairment of impulse conduction by their neurax- 
ons Interpretation of central action of anticho 
lmesterases could, therefore, be more involved 
than is generally appreciated 

Man’s tolerance to positive acceleration in 
different orientations of the body Douglas W 
Lund (introduced by H M Sweeney) Aero 
Medical Laby , Air Materiel Command, Wnght 
Field, Dayton, Ohio The “black-out” levels, and 
other end-points, were determined for the con- 
ventional seated position on a series of subjects 
The centrifuge methods used have been described 
previously A mean black-out level of 4 2 g was ob 
tamed for this group 

Using the same techniques of light response and 
centrifuge operation, the attitude and position of 
these subjects were varied with respect to the 
directional axis of radial acceleration Accelerom- 
eter readings were taken at the heart level At 
least two series of runs, and ten subjects were 
used to determine tolerance in each orientation 
Conditions of the 15-second centrifuge runs, with 
resultant mean black-out levels obtained, were as 
follows With the subject at rest, or “zero g,” ex- 
tended on the centrifuge, feet directed peripher- 
ally resting on a foot board, prior to centrifugation, 
black-out occurred at 1 9 g, or at 2 2 g w hen the sub- 
ject’s weight was supported in parachute harness 
(The use of a G3A anti-blackout suit increased 
subject tolerance from 19g to2Sg) With the 
subject extended as above, but exposed to two 
or more minutes of centrifugation to 1 g prior 
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to rapid increase of g load, black-out oc 
curred at 3 0 g With the subject placed in. the 
coni entionnl seated attitude, except lying on Ins 
back m a seat until the moment of radial g ap 
plication, black out occurred at 3 1 g 

On a basis of these findings, an orthostatic 
as well as positional factor must be considered in 
explaining the physiology of man's tolerance to 
positive moderation \ loss of tolerance due to 
retarded xenous flow lowering cardiac output is 
suggested 

Thermoelectric recording of ice formation and 
of Titnfication during ultra-rapid cooling of 
protoplasm B J Luvet and P M Gehenio 
(by in\ itation) Dept of Biology, St Lows Umv 
and Btodynamtca Laby , St Lows, Mo When the 
water content of some colloidal or carbohydrate 
solutions is not higher than about 30% of the total 
weight no water can be made to crystallise out of 
such solutions by a lowering of temperature, even 
w hen cooling is \ ery slow The same is true of the 
protoplasm of some organisms that support desic- 
cation such as mycetozoa With higher water con- 
tents the formation of ice occurs at low cooling 
■velocities but is inhibited at high The influence 
of the cooling velocity was studied on photo- 
graphically recorded cooling curves obtained with 
a thermocouple connected to a string galvanometer 
One junction of the thermocouple was inserted in a 
droplet of the solution being studied or in a speck 
of protoplasm, which was immersed in liquid 
nitrogen m a layer 0 1 mm thick and about 3 sq 
mm in area, held between two thin glass slips 
Under these conditions, the cooling velocity m 
the absence of crystallization was about 200 de- 
grees per second On curves obtained at such 
cooling velocities with sucrose solutions con- 
taining S0% water, or with active mycetozoan 
plasmodia, the freezing plateau, caused by the 
release of the heat of crystallization, was well 
observable, while it vanished from the curves 
obtained with solutions which still contained 50% 
water, or with partially desiccated plasmodia 
which were still of a pasty consistency 

Effects of alloxan administration in the calf 
Esther L McCandless (by lnv itation and J A 
Die Dept of Physiology, Cornell Umv , Ithaca 

Intravenous administration of alloxan to two 
month-old calves produced renal damage and nuld 
disturbances in carbohydrate metabolism Calf 
1 received 65, 100, 150, and 175 mg per kg at 4, 
6, and 22 day intervals, calf 2 a single dose of 150 
mg per kg The glvcemic response was diphasic, 
no initial hypergly cemia occurred m either animal 
The hypoglycemic phase with doses of 175 and 150 
mg in calves 1 and 2, respectively, was severe 
and prolonged Carpopedal weakness, tachycardia, 
hyperpnea, excessive salivation, ataxia, and circus 
movements ty’pical of hypoglycemic convulsions 


were observed S, 13, 16, 20, 22, and 27 hours post- 
mjcction in calf 2 The blood glucose varied from 
IS to 22 mg per 100 ml Rapid recovery followed 
intravenous glucose injection 

In calf 1, transient hyperglycemia and persis- 
tent gly cosuna w ere produced bv the 100 mg dose, 
similar hyperglycemia and a temporary decrease 
in intravenous glucose tolerance occurred after 
150 mg , increased glycosuria, slight ketonurm, 
and decreased glucose tolerance (still present after 
143 days), oliguria, nitrogen retention, and per- 
sistent azotemia followed the 175 mg dose Blood 
glucose and urinary nitrogen excretion returned to 
normal in this animal 

150 mg per kg was fatal to calf 2 in 44 hours 
Anuria was present until death Ascites was prom- 
inent Histologically, no hepatic damage was 
demonstrable, complete coagulation necrosis of 
the renal tubules and marked pancreatic islet 
destruction were observed The terminal hyper- 
glycemia was 275 mg per 100 ml [Aided by a grant 
from the Gans Fwid of Bethany College, Bethany, 
11’ Va ) 

The thyroid gland of the smallest mammal 
J F McClendon and Wat C Foster (bv invi- 
tation) Hahnemann Medical College, Philadel- 
phia Since some investigators have had difficulty 
in determining iodine in the thyroid glands of 
young or small individuals, we thought it might 
be of interest to determine iodine in. the thyroid 
gland of the smallest mammal, the shrew A pair 
of shrews, Blanna brevicauda, Say , were caught in 
January The male weighed 17 2 grams and the 
female 13 2 grams The thyroid glands w ere so 
small that we combined them for analysis The 
two contained 0 5 microgram of iodine Evidently 
one of them contained not over 0 25 y of iodine 
which we believe is the smallest amount m any 
mammal investigated Aet this thyroid is large 
enough to regulate the body temperature of the 
shrew in winter 

Origin and distribution of some long spinal 
reflex effects on crural muscles A K McIntxre 
(by invitation) and David P C Llovd Labys 
of The Rockefeller Inst for Medical Research, 
New York Afferent volleys arising in the fore- 
limb inhibit some motoneurons of the ipsilateral 
lumbosacral cord with a latency sufficient for 
conduction and a single synaptic relay m the cervi- 
cal cord, and facilitate lumbo sacral motoneurons 
onlv after further delay of several msec (J A'euro 
physiol , 1942, 6 435) The afferent fiber groups 
mediating these effects, and some of the motoneu- 
rons affected have been identified by stimulation of 
cutaneous or muscle nerves in the forelimb with 
graded shocks, and by the use, for testing, of 
monosynaptic reflex discharges of specific lund- 
limb muscles 
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Group I afferent fibers, confined to muscle 
nerves and subserving myotatic reflexes, appear to 
have no effect on motoneurons of crural muscles 

Low threshold Group II fibers, the largest fibers 
of cutaneous nerves, are responsible for the early 
inhibition of lumbar motoneurons Tests of a 
number of motor nuclei reveal this inhibition only 
among the motoneurons of Flexor Longus Digi- 
torum (Tibialis and Fibularis) The inhibition is 
unaccompanied by conditioning of the antago- 
nists, Extensors Longus and Brevis 

Group II and Group III afferent fibers provoke 
generalized facilitation of crural extensor mo- 
toneurons, the afferent threshold being higher and 
the latency 4-6 msec longer than for the inhib- 
ition of Flexor Longus The facilitation of hind- 
limb extensors develops pan passu with reflex 
flexion in the stimulated forelimb, and may be 
regarded as a postural adjuvant of that flexion 

Monosynaptic reflex discharges pertaining to 
crural flexors are little altered by forelimb afferent 
volleys, but multineuron reflexes in the hind-limb 
are clearly inhibited, apparently at the mter- 
nuncial level 

The actions of certain drugs on an actomyosm- 
ATP system A R McIntyre and Irvin Braver- 
man (by invitation) Dept of Physiology and 
Pharmacology , Umv of Nebraska, College of 
Medicine, Omaha Aetomyosin threads, prepared 
from rabbit muscle (Szent-Gyorgyi’s method), 
w ere cut to a length of 2 mm , suspended in 0 05 
M KC1 solution on a hollow-ground slide, and ob- 
served under a microscope equipped with a cali- 
brated ocular micrometer ATP, added to the 
suspending fluid, caused an average decrease m 
length of 30% in 60 seconds 

The following substances, when added to the 
suspension in concentrations ranging from 0 003 
M to 0 017 M, did not modify the effect of ATP 
acetylcholine bromide, atropine sulfate, nicotine 
alkaloid, ephedrme hydrochloride, prostignune 
bromine, physostigmine salicylate, sodium fluo- 
ride, veratrme sulfate, pilocarpine hydrochloride, 
morphine sulfate, sodium lodoacetate, alpha- 
tocopherol phosphate, quinine methochlonde, and 
caffeine alkaloid 

Sodium heparin, in 0 017 M concentration, com- 
pletely prevented contraction In 0 003 M concen- 
tration, it allowed a decrease in length of only 6% 
Copper sulfate, too, lessened the degree of con- 
traction D-tubocuranne chloride, in 0 003 M 
concentration, did not affect contraction, but in 
0 017 M concentration, caused the thread to dis- 
integrate Quinine methochlonde, which has a 
curanform effect, when used in the same concen- 
trations as the d-tubocurarine, did not affect 
contraction Iodoacetic acid (pH 3 2) caused disin- 
tegration, but sodium lodoacetate (pll 7 08) had 
no effect However, the pH per sc w is probably 


without marked effect, for the effects of veratnne 
sulfate (pH 5 4), alpha-tocopherol phosphate (pH 
6 8), and alpha-tocopherol phosphate (pH 101) 
differed not at all Caffeine alkaloid had no effect 
on the contraction of the thread, but caffeine 
citrate and theobromine sahcydate, the same con- 
centrations, caused disintegration 

Observations on the dilution principle of rela- 
tive serum volume estimation Paul L McLain 
and C H William Ruhe (by invitation) Dept 
of Physiology and Pharmacology, School of Medi- 
cine, Umv of Pittsburgh In order to assay the 
experimental errors involved in certain applica- 
tions of the dilution technique for estimation of 
relative serum volumes in blood, 10 method vari- 
ations, each in 10 standard dilutions, were applied 
to known volumes of 22 samples of beef serum 
Serum volumes thus estimated were compared 
with the knowm original volumes, and the errors of 
estimate computed Methods included measure- 
ment of specific gravity, total serum nitrogen, 
serum protein from seium nitrogen, and heat- 
coagulable, non-chloroform, non-water-soluble sol- 
ids The later 2 fractions w ere also estimated from 
specific gravity Significant differences were ob 
served among the methods The mean error of 
estimate varied with the particular method from 
3 4 to 8 8 per cent of the true volume, maximum 
errors reaching 50 per cent The low est mean error 
was found with the gravimetric “solids” method 
Within certain limits, degree of dilution influenced 
the reliability of the estimates The best dilutions 
involved 4 or more volumes of diluent for each 10 
volumes of serum The most reliable method, 
in the most favorable dilution range, had a mean 
error of 2 4 ± 0 15 per cent How ever, the dis 
tnbution of errors for all methods indicated that 
the techniques employed were not well adapted 
to such precise volume estimation as is required 
for correction of the centrifugal hematocrit Fur- 
ther, for every method, the mean volume estimates 
exceeded the correct values, an indication that the 
methods employed, when applied to whole blood, 
would favor high relative serum volumes and low 
corpuscle volumes 

Comparison of centrifugal hematocrit tech- 
niques Paul L McLain Dept of Physiology and 
Pharmacology , School of Medicine, XJmv of Pitts- 
burgh As part of a general study on relative cor- 
puscle and serum volumes, 3 centrifugal hematocrit 
methods were compared for 10 samples of whole 
beef blood and for 3 standard dilutions of each 
sample with its own serum Daland tubes were 
subjected to approximately 7500 x G until constant 
'sediment volumes were obtained Wintrobe and 
ordinary, tapered, 15-ml centrifuge tubes were 
spun at about 1400 x G for one hour The methods 
yielded slightly different but statistically indis 
tinguishable means for the entire senes and at 
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cieh dilution lev cl \s to quantitative detection 
of dilution, however, the Daland method showed a 
mem error of 0 05%, regular centrifuge tubes 
1 05%, md Wintrobc tubes 2 05% Regarding dis 
tnbution of these cirois, the methods had the 
same genenl order of merit, all errors with the 
Dihnd tubes being less than 3% of the expected 
\ alue, an accuracy attained in about three fourths 
of the Wintrobc and regular centrifuge tests 
Vverigc dcMifions from the Dahnd values, based 
on relitue v ol nines of packed cells, were 2 20% 
for Wintrobc and 3 53% for regular centrifuge 
tubes For these devntions, the Wintrobe readings 
showed the better frequency distribution Results 
for regular centrifuge tubes exceeded the corre- 
sponding Daland v alues in 100% of observations, 
Wintrobe tubes in about 75% Degree of dilution 
did not signifieanth affect the relative differences 
between Daland and other readings 

The oxygen consumption during the assimila- 
tion of nitrogen sources bj the bacterium Serratia 
marcescens Dorothy J McLfan (by invitation) 
and Kenneth C Fisher Unit’ of Toronto, 
Toronto, Canada During the assimilation of am- 
monia by the baetenum Serratia marccsccns the 
rate of oxvgen consumption is higher than in the 
absence of such assimilation After reaching this 
higher level the rate of oxygen consumption in- 
creases exponentially and the ammonia is taken up 
from the medium When the ammonia is exhausted 
the rate of oxvgen consumption falls to a lower rate 
typical of resting cells Since the lower rate is 
always a definite percentage of the higher one, the 
resting rate corresponding to any growing rate 
can be calculated Anv oxvgen consumed, in excess 
of the amount expected for resting cells, must be 
associated with the assimilation of ammonia This 
quantity of oxygen has been calculated and com- 
pared to the quantity of ammonia assimilated By 
changing the nitrogen and carbon sources it has 
been found that, while the excess oxygen consumed 
m assimilation is relatively constant for one set of 
conditions, it may vary' three fold as the carbon 
and nitrogen compounds which are supplied are 
changed 

Respiratory responses resulting from varying 
degrees of temporary pulmonary artery occlusion 
in the anesthetized dog Clarence A Maaske, 
Donn L Smith 1 (by invitation) and Robert F 
Rusk (by invitation) The Dept of Physiology and 
Pharmacology, the Umv of Colorado School of 
Medicine, Denver Partial occlusion of the pul- 
monary' arterv for short intervals in intact, un- 
anestlietized dogs produces an increase in ampli- 
tude and/or rate of respiration during the period 
of occlusion Respiratory responses to pulmonary 
artery occlusions, however, are more variable in 
acute experiments upon anesthetized dogs 

i Life Insurance Medical Research Fellow 


Pulmonary' artery occlusions were produced in 
anesthetized dogs by exterior control of an ad- 
just ible clamp following closure of the chest and 
reduction of the surgical pneumothorax Restric- 
tion of pulmonary blood flow usually, but not 
invariably, produced an increase in rate of res- 
piration w Inch appears to correlate w ith the extent 
of increase of central venous pressure , the relation 
of respiratory changes to the decrease in arterial 
blood pressure during occlusion is not as intimate 
Bilateral vagotomy abolishes the respiratory re- 
sponse resulting from partial pulmonary artery 
occlusion 

Rapid infusion of isotonic saline via the right 
external jugular vein during periods of partial oc- 
clusion of the pulmonary artery was not always 
effective in causing respiratory changes In the 
anesthetized dog a temporary increase of right 
heart and central venous pressures within certain 
limits, and without augmentation of pulmonary- 
blood flow , may result, but not invariably , in an 
increase of respiratory' rate 

Phytotoxic reactions of normal and irradiated 
blood sera David I Macht and Marcus Ostro 
(by invitation) Dcpls of Pharmacology and Radi- 
ology, Sinai Hospital, Baltimore Studies on 
phytotoxic reactions of blood sera by one of the 
authors, for over 20 years, on seedlings of Lupinits 
albvs have established that the root grow th in 1% 
normal scrum of all higher animals including man 
under standardized conditions in plant physio- 
logical saline is 70% to 75% of growth in normal 
Shive solution Certain clinical conditions, how- 
ever, produce characteristic phytotoxic effects 
measurable quantitatively as follows 


Growth in normal plant physiological solution J00% 

Growth in 1% normal eerum 70%~75% 

Growth in 1 % menstrual serum 52% 

Growth in 1% pernicious anemia serum 44% 

Growth in 1% pemphigus serum 59% 

Grow th m 1% leprosy serum 47% 

Growth m 1% trachoma 6erum 48% 


The present report describes the influence of 
various radiations on the phytotoxic reactions of 
sera Exposure in quartz cells to a Kromayer mer- 
cury vapor lamp produces no change in normal 
serum nor m the sera of leprosy', trachoma, and 
pemphigus, but these rays increase the toxicity 
of menstrual serum, and completely detoxify the 
blood of pernicious anemia, the most effective 
wave lengths being those of 3130 and 2967 Ang- 
strom units Roentgen rays filtered through 1 mm 
aluminum and 2 mm copper rendered normal and 
menstrual sera more toxic , produced no change in 
vitro of leprosy and trachoma sera, but detoxified 
the sera of pernicious anemia and pemphigus 
Such detoxification of pemphigus blood also fol- 
lowed deep X-ray therapy' over the liver and spleen 
in clinical patients and eight severe cases of 
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pemphigus have been successfully treated with 
small doses in this nay Recently it was found that 
blood sera of all psychotic patients, organic and 
functional, are very poisonous for plants and these 
sera are detoxified in vitro by as little as 90r 
of the above mentioned filtered gamma rays 
Further research on this subject is in progress 

Influence of X-rays on the thromboplastic and 
phytotoxic properties of penicillin and strepto- 
mycin David I Macht and Marcus Ostro (by 
invitation) Depls of Pharmacology and Radi- 
ology, Sinai Hospital, Baltimore One of the 
authors described elsewhere the inhibitory prop- 
erties of penicillin on the root grow th of Lupmus 
albus seedlings (Federation Proceedings, March, 
1946) and again m these Proceedings the thrombo- 
plastic properties of antibiotics In the present 
research experiments acre made on the influence 
of X-ray radiations on penicillin and streptomycin 
solutions on the above two properties Solutions 
of amorphous and crystalline penicillin were ex- 
posed to X-rays filtered through 1 mm aluminum 
and 2 mm copper operated on 200 kilo volts with 
a current of 20 milhamperes target at 50 cm , 
the doses used ranging from 90 to 180 r Such solu- 
tions w-ere more toxic for the growth of seedlings 
and when injected into cats and rabbits were more 
thromboplastic for the whole blood than the re- 
sults obtained with non-radiated penicillin The 
inhibition of root growth was 10% to 20% greater 
with irradiated penicillin and streptomycin solu- 
tions Similarly coagulation time of whole blood 
was much shorter after injecting the irradiated 
solutions of the antibiotics These findings on 
plants prompted an inquiry as to w hether the bac- 
teriostatic and chemotherapeutic properties of 
penicillin may also be potentiated by irradiation 
Such experiments are now in progress by the au- 
thors m conjunction with Drs Lawrence Smith 
and Jerome Martin of the CSC Research Labo- 
ratories 

Influence of antibiotics and sulfonamides on 
the growth of yeast David I Macht Dept of 
Pharmacology, Sinai Hospital, Baltimoie The 
author lias already reported the marked toxicity 
of penicillin for Lupmus albus seedlings (Federa- 
tion Proceedings, March 1946) As little as 0 1 
Oxford unit of penicillin can be easily detected in 
blood serum by plant physiological methods The 
same is true of streptomycin In the present re- 
search an inquiry was made whether microscopic 
plants such as yeast would act in the same way, 
using sugar fermentation as an indicator 4% emul- 
sions of Saccharomyces Cerevisiae was employed, 
1 cc of the emulsion being mixed with 1 cc of 
drug solution for one hour Sucrose or dextrose 
solutions 10% were added to make a total volume 
kof 10 cc and the whole placed in fermentation 
■ubes and left in a warm room at 76°F In two hours 


active fermentation was observed with evolution 
of CO; gas m control solutions Surpnsing to find, 
penicillin even in concentrations of 200,000 units 
to 1 cc yeast emulsion did not inhibit the growth 
of yeast but actually stimulated it as compared 
w ith the controls The same w as true of streptomy- 
cin 30 mgs per 10 cc Three sulfonamides, sulfi- 
diazene, sulfamerazine, and sulfathiozolc also did 
not inhibit yeast growth even in concentrations 
of the drugs 1 to 100 On the other hand, controls 
with sodium borate and sodium salicylate gave 
marked inhibition The explanation of the abo\e 
phenomenon lies probably in the fact that the anti- 
biotics inhibit the grow th of bacteria contaminat- 
ing the yeast and thus promote the growth of 
yeast (Cf P P Gray and A D Kazin, IVallcr- 
stein Lab Communications, \ugust 1946 ) Bot- 
amcally speaking the antibiotics are schizomycclo- 
siahc but not ascomycetoslahc 

Thromboplastic Properties of Penicillin and 
Streptomycin David I Macht Depl of Pharma- 
cology, Sinai Hospital, Baltimore Moldavsky and 
associates reported acceleration of blood coagula- 
tion in patients injected with penicillin (Science 
1945, volume 102, page 38) Their clinical findings 
w r ere confirmed by Macht and Ostro on human 
beings, except that they found, hemophiliacs do 
not respond with shortening of coagulation, after 
penicillin injections In the present investigation 
a large number of experiments (200) were made on 
rabbits and cats Amorphous penicillin of all 
brands markedly shortened coagulation tune even 
with doses as low as 100 Oxford units per kilo 
This effect supervenes usually within 30 minutes, 
but lasts for several hours Crystalline sodium 
penicillin (CSC) consisting mostly of penicillin 
G is much less active as a thromboplastic agent 
For this reason the 4 active principles were ex- 
amined separately Penicillin X is the most throm- 
boplastic, reducing coagulation tune, sometimes 
from 15 minutes to 40 seconds, within half an hour 
after injection A close second is penicillin K 
Penicillin G is much less thromboplastic while F 
is the weakest of all It is remarkable that the 
living body can take care of such potent thrombo- 
plastic agents without thrombo embolic accidents 
Nevertheless, the above properties should be born 
in mind m clinical practice 

Influence of penicillin and streptomjcin on 
the behavior of rats David I Macht Dept of 
Pharmacology, Sinai Hospital, Baltimore Clinical 
reactions from penicillin and streptomycin are 
being reported, among them convulsions after 
penicillin and disturbances of hearing after strep 
tomycin (cf Arch Neurol Psychiat , 66 184, 1946) 
To study the subject scientifically the author 
investigated experimentally the neuromuscular 
and psychological resjxmses of white rats after 
these drugs The methods employed are described 
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m i sunihr study with sulfonamides (Macht 
D I , Experimental Medicine and Surgery, 1943, 
xolttme 1, page 200) Studies were made (1) on 
the helm lor of rats m a circular mare giving data 
on neuromuscul lr actix ity and on discrimination 
or “choice” reictions, (2) on the coordination of 
rats w dhing oxer i lighth stretched horizontal 
rope, (3) on the neuromuscular work of rats climb 
mg a x ertieal rope Both penicillin and streptomy- 
cin produced a marked depression bx all three 
tests, xxhen injected either subcut meouslj or 
mtripentoneallx The doses ranged from 5,000 
to 20,000 Oxford units per adult rat weighing 200 
gms Amorphous penicillin xxas more depressant 
than the crystalline sodium salt of penicillin 
(CSC) but depression was also produced by 
pure penicillin G alone Streptomxcin was not 
more toxic than penicillin in the aboxe respects 
In all experiments with both antibiotics the am 
nials recoxered after two or three daxs The most 
interesting finding xxas the development of a 
tolerance or resistance to the antibiotics so that 
rats which had been used sexeral times no longer 
were much affected by subsequent injections 
Autonomous spinal responses to thermal 
stimuli A studj of spinal man Maims B Macht 
(introduced b> II S Beldtng) The Quartermaster 
Corps, Climatic Research Lab y Latvreiicc, Mass , 
and Dept of Physiology, Johns Hopkins Unit ' , 
School of Medicine, Baltimore, Md The author 
lias prexiouslx reported experiments demonstrat- 
ing, in chronic spinal cats, the presence of certain 
resjxmses to thermal stimuli mediated through the 
isolated spinal cord 1 To gain further information 
regarding the functional capacitx of the cord, 
similar mxestigations have been conducted on 
spinal men at Cushing Veterans' Administration 
Hospital Six xolunteers with anatomically proven 
complete transections of the cord and thirty with 
phx Biologically complete transections at lower 
cervical to upper lumbar lex els liaxe been studied 
Immersing the lower extremities of spinal men 
m water of body temperature produces no observed 
effect When the foot is immersed in water of cer 
tain temperature lex els above or below that of 
the foot, a withdrawal response is evoked The 
degree of response varies from hallux-extension 
with fanning of the toes to complete withdrawal 
with flexion at knee and hip In “cold” water 
immersion, the threshold for the response is de 
pendent upon a gradient between the temperature 
of the water and that of the foot, and the receptors 
involved are probably end-bulbs of Ivrause How- 
ever, m “hot” water immersion, threshold for the 
response is quite high (approximately 50°C ), 
and relatively constant regardless of foot tempera- 


i Martin B Macht, Proc Am Ted Biol Soc 1943, 3 13S 


turc, the receptors involved are probably' free 
nerve endings 

These responses to thermal stimuli were ob- 
served only m subjects xxho had recovered from 
spinal shock and possessed intact peripheral 
nerves Motion pictures demonstrating these re- 
flexes have been filmed 

The relation of stomach shape to emptying 
time S H Macht (by invitation), M H F 
Friedman, and B H Malone (by invitation) 
Dcpts of Radiology and Physiology, Jefferson 
Medical College, Philadelphia, Pennsylvania The 
subjects included 51 medical students, student 
nurses and college personnel w ho xx ere not know n 
to liaxe either gastro intestinal or respiratory tract 
disease Only' 5 subjects were over 25 years of age 
The test meal consisted of 15 grams cooked oat 
meal and 100 grams barium sulfate made up to 200 
cc with water The meal xxas taken in the fasting 
state and no food, fluids or smoking were allowed 
during the observation period Serial fluoroscopic 
examinations were made xuth the subject in the 
erect posttion On the basis of the position and 
outline show n w lthm 5 minutes after the ingestion 
of the meal, 24 cases were designated as having a 
stomach of steer-horn shape, 23 fish-hook shape, 
and 4 miscellaneous 

Complete emptying of the steer horn type stom- 
ach occurred m less than tno hours m 44 per cent 
of the cases and in less than 3 hours in 56 per cent 
In contrast, the fish hook type of stomach emptied 
in less than two hours m 13 per cent, during the 
third hour m 43 per cent, and after three hours m 
44 per cent of the cases Emptying was complete 
m less than 2 hours in four subjects with the so- 
called “cascade” type of stomach 

No distinct correlation was found between the 
height of the individual and the gastric emptying 
time No difference in emptying rates were ob- 
served betxxeen the two sexes 

The effect of pulmonary congestion on dis* 
tensibility of the Jung I Mack (by invitation), 
M Grossxian (by invitation), and L N Katz 
Cardiol oscular Dept , Research Inst , Michael 
Reese Hospital, Chicago, Illinois The effect of 
congestion on distensibihtv of the lung was studied 
both m the isolated lung and in the intact animal 
The distcnsibility was first determined in the 
relatixely bloodless isolated lung by inflating the 
lung with known xolumes of air and determining 
the corresponding increments in plethysmographic 
and intratracheal pressures By plotting the 
pressure changes in the plethysmograph and the 
volume of air added to the lung against the pres- 
sure changes m the trachea, curves were obtained 
which gave an index of the distensibihty of the 
lung 

Known volumes of heparinized blood were in- 
jected into the pulmonary artery while the pul- 
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monary veins were occluded and the lung dis- 
tensibility again determined The congestion of 
the pulmonary vessels resulted in a diminished 
distensibility of the lung The reduced distensi- 
bility was not due to pulmonary edema since the 
distensibility returned to its previous level after 
removal of the blood from the pulmonary vessels 

Similar lung distensibility studies were made 
in living, curanzed, open chested dogs Conges- 
tion produced by compression of the pulmonary 
veins or aorta resulted in diminished distensibil- 
lty of the lung Release of the compression 
resulted in a quick return to the former level of 
distensibility Improvement in distensibility 
resulted from compression of the venae cavae, 
pulmonary artery or from peripheral circulatory 
failure 

Terminal changes in cardiac activity and in 
respiration m death from severe hypothermia 

Geo L Maison and Hans 0 Haterius Depls 
of Physiology and Pharmacology, Boston Unit) 
Medical School Under urethane or morphine- 
urethane anesthesia, and in water between 20 and 
5°C , the dog lost body heat at such a rate that his 
rectal temperature fell approximately 10°C per 
hour of exposure This rate of fall did not seem to 
be influenced by the presence or absence of shiver- 
ing Blood pressure and heart rate fell linearly w ith 
rectal temperature until a level ca 28°C , at which 
point the blood pressure tended to follow a plateau 
at levels between 60 and 80 mm Hg mean pressure, 
and the heart rate became variable 

The rectal temperature at death varied betw een 
18° and 26 5°C Three types of electrocardiographic 
response to hypothermia occurred In one ventricu- 
lar fibrillation supervened, with respiration con- 
tinuing after the last effective cardiac activity 
In a second pattern sinus rhythm continued until 
death, which occurred in cardiac stand-still In 
this circumstance, respiration as a rule continued 
after cardiac standstill had occurred In the third 
pattern, auricular standstill was seen and the 
ventricle continued to beat at rates as low' as 3 to 
6 per minute for a variable period , in this category 
death apparently resulted from respiratory fail- 
ure 

When the cardiac rate fell below 20 the mean 
blood pressure betw'een beats ranged from 20 to 
40 mm Hg, rising to as much as 100 following the 
forcible systole Such beats resembled those seen 
in ‘vagal escape’ However, atropinized or vago- 
tonnzed dogs revealed no effective increase in the 
survival tune Hematocrit levels are not obviously 
influenced in lapid death from hypothermia [This 
work was supported m part by Contract IF S3 038 ac 
14767 with the Aeromcdical Laby , Air Materiel 
Command, A AF, Wright Field, Dayton, Ohio ] 

The effect of interpleural adhesions on pul- 
■ nary expansion and venous pressure N S R 


Maeuf Laby of Experimental Surgery, Harvard 
Medical School, Boston Adhesions were produced 
by blow ing asbestos pow der into the pleural cav i- 
ties of dogs and withdrawing the air upon closure 

An intratracheal tube with inflatable cuff was 
used in the measurement of maximal pulmonary 
expansion and tidal volume and in the production 
of minimal intrathoracic piessures Maximal pul- 
monary expansion was obtained by clamping the 
outlet and measuring the total volume of air that 
could be inhaled 

Intrathoracic and intia-abdominal venous 
pressures w’ere measured in intact animals bj 
radiopaque lOFr ureteral catheters Minimal intra- 
thoracic venous pressures w ere obtained by clamp 
mg the inflow respiratory tube Measurements w ere 
made on the same dogs before and three or more 
weeks after surgery 

1 Interpleural adhesions can cause a diminu 
tion in maximal pulmonary expansion even when 
there is no atelectasis 

2 Atelectasis of an entire lobe dose not cause a 
cause a corresponding decrease in maximal pul- 
monary expansion 

3 Interpleural adhesions elevate minimal m- 
trathoracic venous pressures only w hen the central 
veins are so distorted that they cannot expand 
normally 

4 Interpleural adhesions do not dimmish the 
effective venous pressure 

5 The pressure in the thoracic inferior vena 
cava is much lower in the inclined head-up po- 
sition than m the supine The probable reasons are 
(a) the venous return is markedly diminished in 
the head-up position and (b) the capacity of the 
thoracic and inferior vena cava is increased by the 
pull of the abdominal viscera on the diaphragm 

6 In certain instances, the pressure in the 
abdominal inferior vena cava and external iliac 
veins rose in inspiration and fell with expiration 
On cutting both phrenic nerves in the neck, these 
pressure relations with the lespiratory cycle w r ere 
promptly reversed 

A method for the measurement of velocity 
and volume-flow of blood in the inferior vena 
cava of intact dogs N S R Maluf Laby of 
Experimental Surgery, Haivard Medical School, 
Boston The purpose of this investigation is to 
apply the Pitot-static pnnciple to the measure 
ment of the velocity and volume-flow of blood in 
the inferior vena cava of intact animals So far as 
known, this has never been done before m intact 
animals nor even merely w ith intact internal veins 

A pair of lOFr radiopaque ureteral catheters arc 
connected by pressure-tubing to a differential 
manometer containing tnchlorethylene The tips 
of the catheters have been cut off transversely to 
the long axis and slighth tapered The system is 
filled with 2% sodium citrite from a Marnotte 
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bottle and freed from air The catheters are filled 
with the citrate, containing 10 units of heparin/- 
cm s , through a metal 3-nay stopcock by a syringe 
One of the catheters is passed up the inferior 
vena cava via the femoral, the other catheter is 
passed don n the inferior a ena a la an antecubital 
vein or external jugular 

A speciall> designed commutating stopcock 
transferred the connections to the opposite limbs 
of the manometer and thus eliminated possibility 
of artefact 

Using a model, it was found that the difference 
in height betn een the menisci of the manometer is 
pmcticallj a rectilinear function of the volume- 
flon 

Hj penentilation, in the supine position, did 
not augment the volumetric rate of flow m the 
inferior vena cava of the quiet dog 

The Reynolds number was below the critical 
value, which indicates that the flow was laminar 
Water intake and membrane hardening of fish 
eggs J F Maxerv, K C Fisher and E Moore 
(bv invitation) Depts of Biochemistry and 
Zoology, Untv of Toronto, Toronto, Canada Fish 
eggs, when first shed from the oviduct of the fe 
male, appear to be soft, easily deformed globules of 
yolk If shed in lake water thej increase in size 
and become round and quite resistant to breakage 
The increase in size, which is due to water 
entrance into the newly formed penvitellme space, 
occurs during the first thirtv to forty -five minutes 
after shedding, the eggs of speckled trout often 
attain a final size of about one-third of the original 
volume That the osmotic pressure gradient across 
the egg membrane is, at least, partly responsible 
for the water intake is indicated by the absence of 
swelling in salt solutions isosniotic with the con- 
tents of the egg 

The hardening of the outer membrane, or chor- 
ion, occur in about two hours after shedding and 
is dependent upon the previous entrance of water 
In lake water the hardness of trout eggs, measured 
by the weight required to break the egg, reached 
v alues 100 times that of ov iduct eggs It has been 
clearly shown that calcium ions are essential for 
the process of hardening to occur In distilled 
water the eggs are quite soft, if calcium is added 
they become hard This hardening in distilled 
water with added calcium is prevented by the 
presence of citrate 

Effect of cerebral concussion upon chemically 
induced convulsions M Marks (by invitation), 
M Spiegel- Adolf (by invitation), and E A 
SriECEL Depts of Exp Xeurology and Colloid 
Chemistry, Temple L ni v , Medical School, Phila- 
delphia, Pa The immediate effect of concussion 
upon the convulsive reactivitv was studied m 
rats, in which convulsions were produced by in- 
jection of metrazol (15 mg/100 gram body weight), 


and a blow was applied by a pendulum to the freely 
swinging animal Immediately following the blow 
the convulsions usually ceased for about 30-60 
seconds Occasionally a tremor or tw itching of the 
muscles continued for a few seconds before the 
jerking stopped completely After a pause of 1-1 
minute, single contractions or a group of contrac- 
tions reappeared While the frequency of the con- 
vulsions before the blow as recorded mechanically 
was about 135 per minute, in the first minutes 
following the blow it was approximately 25-40 
per minute The experiments indicate that imme- 
diately following the blow the reactivity of the 
brain to the circulating toxin resulting m clonic 
muscular contractions is transitorily depressed or 
abolished Then it returns gradually but is quanti- 
tatively' reduced for several minutes after the 
blow Release of acetylcholine from the injured 
nerve cells does not seem responsible for this post- 
concussive depression of the convulsive reactivity, 
since subcutaneous injection of atropine sulfate 
(1 mg/lalo body w'eight) w hich is able to abolish 
the characteristic abnormalities of the electro- 
encephalogram following a blow' (Bornstein) failed 
to prevent the postconcussive decrease of con- 
vulsive reactivity [ Aided by a grant from the John 
and Mary R MarUc Foundation ] 

Electrical control of growth polarity in re- 
generating Dugesia tigrmn Gordon Marsh and 
Harold W Beams (by invitation) Zoological 
Labys , Slate Umv of Iowa Cut pieces of Dugesia 
tignna of known original polaritv, one to ten milli- 
meters “relaxed length,” were imbedded in 3% 
agar and exposed to direct current at room tem- 
perature for (usually) five days Aerated 1/20. 
Ringer’s solution in tap water flowed through the 
wedge trough to provide oxygen and eliminate 
electrode products 

Pieces oriented with anterior end to cathode 
regenerated normally at all current densities 
Pieces oriented anterior end to anode (a) at or 
below 5 y a /mm 3 regenerated normally, (b) be- 
tween 6 and 14 showed increasing head behavior 
m cathode end (tail), becoming subsequently 
normal, (c) at 15-17 developed head structures 
and functions m cathode end with subsequent 
reversion to normal polarity, (d) at IS became 
permanently two headed with locomotor compe- 
tition, common intestine and pharynx usually at 
right angles to axis , (e) at 19 became bipolar with 
subsequent suppression of anode head, (f) at 
20 and above underwent complete reversal of 
polarity' w ith head behavior frequently persisting 
temporarily in tail (original anterior end) Current 
densities are approximate averages Length of 
piece and original body position were not related 
to effect of current The potential gradient at 
reversing strength was about 200 millivolts/milh 
meter No “growth inhibition” was found at densi- 



164 


FEDERATION PROCEEDINGS 


ties up to 31 /i a /mm 5 Mortality was high, due 
principally to motor activity of pieces preventing 
healing, opening lesions and, possibly, anoxia 

Nucleoprotems of rat liver nuclei Alfred 
Marshak Tuberculosis Control Division, U S 
Public Health Service Rats n ere given P 32 as 
Na-HPOi intravenously and three hours later 
nuclei were isolated using a 5% citric acid and later 
washed with cold 006 M MgS0 4 in 14 NaCl On 
standing in the cold in either the citric acid or the 
MgSOi — NaCl solutions, only insignificant amounts 
of P 31 , P 32 , and purine appear m the solu- 
tion The vashed nuclei Here incubated at 37°C 
Hath desoxynbonuclease until no color could be 
observed with the Feulgen reaction and with 
nbonuclease until nucleoli shoved little or no 
color Hath methylene blue Controls Here incu- 
bated with no added enzyme In all cases P 31 and 
purine plus pyrimidine appeared m the supernates 
m approximately the same proportion, indicating 
that the substrate Has nucleic acid in all cases 
The specific activity of the P 32 in the supernate 
was 5 to 6 times as great after incubation with 
either nbonuclease or with no added enzyme as 
noth desoxynbonuclease Both in legeneratmg 
liver and in normal liver the P 32 appears as nu- 
cleoprotem which contains little or no desoxy- 
ribonucleic acid 

Data obtained by alternate digestion ruth nbo- 
nuclease and desoxynbonuclease suggest that the 
substrate although nucleic acid, differs from ribo- 
nucleic acid as well as desoxyribonucleic acid 
Further experiments are in progress to determine 
this point The results also indicate that in the 
mitotic nucleus desoxyribonucleic acid receives 
its phosphorus from this as yet unidentified nu- 
cleic acid while in the non-mitotic nucleus the 
phosphorus is transferred to the cytoplasm 

The blood volume of some elasmobranchs 
Arthur W Martin Dept of Physiology and 
Biophysics and Oceanographic Labys , Umv of 
Washington, Seattle Previous determinations of 
the blood volume of fish employed Welcher’s 
method The dilution method with vital red dye 
was used in these observations The fish were re- 
strained out of water but with a stream of sea 
water passing over the gills Dye solution was 
injected into the lumen of the exposed ventricle 
Dilution was determined with a Duboscq visual 
colorimeter after ten to thirty minutes The spe- 
cific gravity of fish blood was assumed to be 1 05 
in the following computations 


Species 

Blood as % of 

Body Weight 

Raja rhtna or bmoculata (S) 

0 

8- 2 0 Aic 

1 

5% 

Squalus sucUn (6cT) 

3 

9-5 9 “ 

5 

2% 

' (49 without joung) 

3 

9-51“ 

4 

4% 

‘‘ “ (4 9 with joung) 

10 

7-13 0 “ 

11 

2% 


Fry (Quart J Exper Physiol 7 185, 1914) 
found that the blood volume in frogs and lizards 
was not directly related to weight or to surface 
area The wide range in weight (7-88 kilograms) 
is favorable for determining the relation of blood 
and body weight, and the data for the skate shows 
that the best relationship is given by fhe J power 
of the body weight 

The value for the normal dogfish is slighth 
higher than that obtained bj Dernckson and 
Amberson (Biol Bull 67 329, 1934) using 

Welcker’s method Consistent with the striking 
vascularization of the uterine lining the blood 
volume of the dogfish carrying young is approx- 
imately doubled, even if the w eight of the young is 
included in the computation 

Arterial pressure gradients, arterial oscillo- 
metry and cutaneous blood flow m the anal) sis 
of arterial obstruction R T Martin (by invita- 
tion), A B Hertzman and W C Randvll 
From the Depts of Medicine and Physiology, St 
Louis Umv School of Medicine, St Louis, Mo 
The site of the main resistance and of secondarj 
resistances to blood flow in many cases of arterial 
obstruction may be estimated from arterial os- 
cillometry, measurements of arterial pressure 
gradients and of cutaneous blood flow s 

Methods The gradients in systolic and dias 
tohe pressures were estimated by an indirect cuff 
method employing a specially designed oscillo- 
meter with photoelectric amplification of the 
oscillations (“oscillometric index”) and detection 
of the pulses distal to the cuff The method is 
sufficiently sensitive to be applicable in the ab- 
sence of palpable pulses Cutaneous blood flows 
were estimated by calorimetric and photoelectric 
methods 

Illustrative application in a patient exhibiting 
Raynaud’s phenomenon During thermal reflex 
dilatation pad flow s , third finger, indeterminable, 
index finger, 0 05, fourth finger, 0 09 cc/cmVniin 
(about J of normal), Oscillometric index consider- 
ably reduced at w rist and greatly reduced in finger , 
brachial pressure 100/65, wrist 110/70, digital 
75/50, Allen’s test for ulnar occlusion was positive 
Block of stellate ganglion pad flow (fourth finger) 
increased to \ of normal, forearm skin flow to 
| of maximal flow during local mecholyl dilatation, 
diminished but not absent sudomotor and vnso 
motor refle\es, arteriogram showed complete block 
of ulnar artery at wrist, and of superficial vohr 
arch, small thin tortuous digital arteries Con- 
clusion Main resistance to flow was located in 
minute arteries of finger skin, secondary and pos 
sibly limiting resistance in digital arteries [Aided 
by a grant from the United States Public Health 
Service ] 

The process of feeding in Paramecium S O 
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Mast 1 Biological Laby , Johns Hopkins Untv 
Paramecium contains a shallow ciliated groove, a 
ciliated tube which leads into the body, and a 
bundle of fibers (esophageal fibers) which extend 
posteriorly from this tube The tube is composed 
of an outer part (the vestibulum) and an inner 
part (the pharynx) 

The cilia in the pliannx force fluid with par- 
ticles in suspension against the membrane over the 
distal opening of the pharynx, producing a sac, 
the esopliageal sac 

i More digestible than indigestible particles are 
ingested Selection takes place in the \estibulum 
and the proximal end of the pliary nx 

Is the esophageal sac enlarges, the particles in 
suspension in it become concentrated, owing to 
the passage of water through the membrane into 
the cy toplasm A portion of this sac is constricted 
off, as a food-vacuole, probably by the esophageal 
fibers The initiation of tins constriction is ptob 
abli due to periodical in the action of the fibers, 
the size of the sac, and the composition of its 
contents 

The food vacuoles vary greatli in size and fre- 
quency The size is correlated with the quantity 
and the quality of particles in the surrounding 
fluid, the chemical composition of this fluid, the 
rate of ingestion, the rate of loss of water from the 
esopliageal sac, and the length of the intervals be- 
tween successive constrictions of the esophageal 
fibers , the frequency is correlated w ith the quan- 
titj and the quality of particles in the surrounding 
fluid and the acidity and the temperature of this 
fluid 

Changes m the food-vacuole and digestion in 
Paramecium S 0 Mast 1 Biological Laby , Johns 
Hopkins Umv On its course through the body, the 
food-\acuole first decreases slowlj in size, and the 
acidity of its content simultaneously increases, 
then it enlarges very rapidly and the acidity de- 
creases The extent of these changes varies enor- 
mously Acidity in some vacuoles increases to 
pH 1 4 or more and then decreases approximately 
to pH 7 8 

The changes in size are due to difference be- 
tween internal and external osmotic concentra- 
tions and to the action of the stretched vacuolar 
membrane The increase in acidity is probably due 
to loss of water, to secretion of acid by the cyto- 
plasm adjoining the vestibulum and the phary nx 
and to impermeability of the vacuolar membrane 
to hy drogen-ions The decrease in acidity is due 
to entrance of alkaline fluid from the cytoplasm 

The increase in acidity probably causes hy- 
drolysis and thereby' an increase in osmotic con 
centrationwhicli results in inflow of fluid containing 
digestive enzymes 


1 Deceased 


Death of ingested living organisms is probably 
largely due to toxic substance produced by the 
pliarynx and concentrated in the food vacuole 
Concentration is presumably due to impermeabil- 
ity' of the vacuolar membrane to the toxic sub- 
stance and to loss of water 

Paramecin digest protein, fat, and starch Diges- 
tion occurs during the alkaline phase of the food- 
vaciiole The enzymes involved originate in the 
ingested organisms and also in the cytoplasm, from 
which they are carried into the food-vacuole by 
the cytoplasmic fluid which enters during the 
rapid enlargement 

The neutral-red granules and the mitochondria 
are probably' not involved in digestion 

Electrical phenomena in mammalian smooth 
muscle Walter J Meek, J A E Evster, J W 
Stutzman and W E Gilson (by invitation) 
Depl of Physiology, Umv of If tsconsm, Madison 
Tlvo retractor penvs muscles of the dog was studied 
by means of unipolar differential non polarizable 
electrodes and delicate electromyographs Re- 
cordings were made with a three channel cathode 
ray oscillograph Brief tetanic stimulation of the 
sympathetic chain below the fifth lumbar resulted 
in contraction and electrical oscillations from all 
parts of the muscle as shown by the differential 
leads Usually' electrical oscillations appeared 
simultaneously at the distal and proximal ends of 
the muscle Following this each end developed a 
series of waves or a series of groups which were 
independent of each other A comparison of uni- 
polar and differential curves taken simultaneously 
seems to show that at first there is a movement of 
charges in the field but shortly' thereafter dis- 
charges are made from localized areas without 
field movements Contractions as shown by the 
myographs agreed on the w hole w ith the potential 
changes Contractions usually occurred nearly 
simultaneously' at each end of the muscle but 
either end might on occasion precede the other, or 
one end might contract without the other Direct 
stimulation of the muscle gave responses which 
were not essentially different from those obtained 
by nerve stimulation 

The results seem in agreement with the idea 
that the retractor perns muscle belongs to the 
multiunit type of smooth muscle described bv 
Bozler in w hich nerve fibers activate many units 
The initial distribution of excitation on nerve 
stimulation is therefore somewhat like that in 
skeletal muscle The sustained contractions how- 
ever are accompanied by a long senes of electrical 
oscillations which may originate from more than 
one focus 

Substances m blood of patients during emo- 
tional states Effect on the isolated rabbit in- 
testine A T Milhorat and O Diethelm (by 
invitation) Depls of Psychiatry and Medicine 



166 


FEDERATION PROCEEDINGS 


Cornell Umv Medical College, The Russell Sage 
Insl of Pathology and The New York Hospital, 
New York Investigations previously reported by 
us show ed that the blood of patients during certain 
emotional states contain substances that have 
effects on the contraction and relaxation of the 
isolated intestine of the rabbit Samples of blood 
withdrawn when the predominating emotion was 
anxiety had effects resembling those of epinephnn, 
while blood taken during states of emotional ten- 
sion induced changes similar to those seen after 
addition of acetylcholine In the many instances m 
which anxiety and tension existed together, both 
types of effects were observed When the effects 
of acetylcholine were prevented by previous treat- 
ment of the intestine wnth hyoscyamine, the cho- 
linergic effects of the blood samples w ere similarly 
prevented, suggesting that the substance in the 
blood having these effects probably is acetylcho- 
line Under these circumstances, the adrenergic 
effect when present often was increased Diben- 
amine, in the amounts used, reduced but did not 
prevent the effects of both epinephnn and the 
adrenergic substances in the blood The blood of 
some patients induced increased amplitude of 
contractions and shortening of the intestine after 
Hie preparation had been treated with hyoscy- 
amine , these effects w ere absent in the untreated 
intestine There appears to be a relationship be- 
tw een these effects and the presence of resentment 
as the predominating emotion 

The excretion of the blue dye T-1824 in the 
bile A T Miller, Jr Dept of Physiology, Umv 
of North Carolina Medical School, Chapel Hill 
The hepatic removal of intravenously injected 
T-1824 has been studied because of its bearing on 
the interpretation of the T-1824 disappearance 
curve Spectrophotometric analyses of hepatic 
bile and of blood serum, supplemented by chemical 
separation of the dye from bile, permitted the 
following conclusions 

(1) Very little dye appears m hepatic bile in 
the first 30 minutes after injection 

(2) Maximum dye concentration in bile is 
reached 60 to 90 minutes after injection, 
dye concentration then declines slowly, 
paralleling the fall in plasma dye concentra- 
tion 

(3) Dye concentration in the bile is always low'er 
than (usually less than one-half) the simul- 
taneous plasma dye concentration, but 
roughly proportional to it 

(4) The equilibrium dye concentration in bile 
is not due to the saturation of a secretory 
mechanism (as in renal Tm) because a sec- 
ond injection of dye results m a second rise 
in dj e concentration in bile 

(5) The concentration of dye in bile bears no 
obvious relation to the rate of bile flow 


within the limits of flow rate encountered 
(2 to 10 ml of bile per hour) 

(6) The excietion of dye in the bile in the first 
2 to 5 hours follow mg injection accounts for 
only 2 to 5 per cent of the dye w hich leaves 
the bloodstream m that interval Hence 
liver function is presumably not a limiting 
factor in the rate of dye disappearance 

(7) The concentration of dye in bile parallels 
(but at a lower level) that of dye m thoracic 
duct lymph 

The catheptic activity of tissues of normal and 
alloxanized rats I Arthur Mirskx and R H 
Broh-Rahn (by invitation) May Inst for Medi- 
cal Research of the Jewish Hospital, Cincinnati, 
Ohio Tissue extracts of the leg muscles and livers 
of normal and alloxanized rats W’ere prepared bj 
blending the respective tissues in cold citrate 
buffer at pH 3 5 The catheptic activity of these 
extracts was then determined by the method of 
Anson by measuring the amount of tyrosine liber- 
ated during their incubation with a denatured 
hemoglobin substrate at pH 3 5 

In both normal and alloxanized rats, the liver 
extracts were significantly more active than the 
muscle extracts The results indicated that such 
extracts of the livers of alloxanized rats show a 
definite increase in catheptic activity as compared 
to similar extracts from non-alloxamzed rats 
On the other hand, extracts of the muscles of 
normal and alloxanized rats did not differ appre- 
ciably in their activity 

The direct addition of insulin to the liver ex- 
tracts from alloxanized rats or the injection of 
insulin into alloxanized rats three hours premor- 
tem did not lower the activity' of these extracts 
to the range of values observed in liver extracts 
from normal animals 

Histochemical analysis of the sebaceous 
glands of the hamster William Montagna (by 
invitation) and James B Hamilton Dept of 
Anatomy, Long Island College of Medicine, Brook 
lyn, Neie Yoi L The two dorsal melanotic sjiots of 
the hamster are sites of large, densely-packed 
sebaceous glands Histochemical studies of these 
glands in normal males show the following 

Lipids (a) Sebum and the large central cells 
in sebaceous alveoli, but not the small peripheral 
cells, stain intensely with Sudan IV (b) Sudan 
blaeh-B stains the whole gland, including the pc 
ripheral cells, although the latter react less (c) 
With the Smith -Dietrich method it appears that 
the peripheral zone and sedum contain phospho- 
lipins (d) Nile blue sulphate, which stains un- 
saturated triglycerides a rose color, reveals them 
primarily in the sebum, m cells undergoing seba- 
ceous degeneration, and in mature sebaceous cells 
Triglycerides arc absent in the peripheral zone and 
in diminished amounts nearby (e) Sebum has 
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bircfringent lipul cnstnls winch dissohe in aee- 
tonc and other sohents, end do not form 
digitomdes (f) The Feulgen reagents and 
2-4 dmitrosphenylhy drazine, which demonstrate 
“plasmnlogens,” stain sclium with moderate in 
tensity, acinar cells yery weakly 

Enzymes (a) Minute quantities of alkaline 
phosphatase are present diffusely throughout the 
gland and sebum Occasionally the cri7\ me is 
more abundant along the periphery of the gland 
(b) Acid phosphatase exists in appreciable 
amounts m sebum and the entire gland The 
quantities are small only at the periphery of the 
glands, and m cells undergoing sebaceous degenera- 
tion (c) Lipase activity is strong only in the 
sebum and cells undergoing sebaceous breakdown, 
it is absent in peripheral cells (d) Application of 
the M-Nadi reagents re\enl only traces of “sta- 
bile” cytochrome oxidase in glandular cells and 
6ebum 

An ex-perimental study of intramuscular pres- 
sure measurements Campbell Moses (intro 
duced by C C Guthrie) Dept of Physiology and 
Pharmacology, School of Medicine, Lmv of Pitts 
burgh In this stud\ an attempt was made to 
analyze the reliability and significance of intra- 
muscular pressure determinations After trial of 
Kerr and Scott’s modification of Henderson’s 
method ( Adtcnturcs in Respiration, pg 243) of 
measuring intramuscular pressure and of Gun- 
ther’s method (J Lab Clin Med 27 1331, 1942), 
the former was adopted In rabbits the effect on 
intramuscular pressure of (a) sciatic stimulation, 
(b) occlusion of the abdominal aorta and/or vena 
cava, (c) spinal cord section, (d) hemorrhage, (e) 
curarization, and (f) coramme administration were 
studied In man simultaneous observations of blood 
pressure, venous pressure and intramuscular pres 
sure were made before, during, and after surgical 
procedures performed under spinal anesthesia 

In rabbits the intramuscular pressure deter- 
minations showed little change with these proce 
dures or after death In human muscles w ith dense 
sheaths such as the extensors of the w rist and of 
the knee, voluntary contraction or local y'enous 
obstruction increased the intramuscular pressure 
After spinal anesthesia no change was found in the 
intramuscular pressure in human gastrocnemius 
or biceps In 14 surgical patients no correlation 
was observed between the intramuscular pressure 
and either the venous pressure or the arterial 
blood pressure 

Diurnal yanation m the specific gravity of the 
blood, serum, corpuscles, and hematocrit read- 
ing Campbell Moses (introduced by C C 
Guthrie) Dept of Physiology and Pharmacology, 
School of Medicine, Ij-niv of Pittsburgh The di- 
urnal variation m the specific gravity of the blood 
and serum and m the hematocrit reading were de- 


termined in 10 patients on a standard hospital rou- 
tine Withholding food and fluids for 12 to 18 hours 
was followed in some instances by an increase m 
the specific gravity of the blood and serum and in 
the corpusculnr hematocrit reading, but this was 
not a constant finding The specific gravity' of the 
corpuscles calculated from the specific gravity of 
the blood and scrum and the hematocrit was also 
found to undergo considerable diurnal variation 
In these hospitalized patients there was no time 
during the day when consistently' higher or lower 
readings were obtained, and, therefore, an opti- 
mum time for sampling was not indicated 

Role of the nervous system in early and late 
hypertension m the dog W G Moss (by invita- 
tion) and G E Wakerlin Dept of Physiology, 
Unit i of Illinois College of Medicine, Chicago 
Ogden and co workers have reported that the nerv- 
ous system takes over the maintenance of late 
hypertension in tlio rat in contrast to early hy- 
pertension which is maintained by a humoral 
mechanism We have studied this problem in 
relation to early' and late renal hypertension m the 
dog and have included parallel observations on 
neurogenic hypertensive dogs 

Ether, pentothal sodium, pentobarbital sodium, 
morphine plus pentobarbital sodium, and epi- 
dural procaine were used in anesthetic doses 
There was no consistent difference in the effects 
on the blood pressures of early and late renal hy- 
pertensive dogs Reductions in blood pressure w ere 
greatest m neurogenic hypertensive animals 

\n adaptation of the “cold pressor” test was 
applied to these three groups of dogs The average 
response in the various groups was essentially the 
same 

Several autonomic blocking drugs (dihydroxy- 
ergotannne, 2 benzyl-4,5 imidazoline [PnsCol], 
dibenzvl ff-chloroethyl amine IDibenzamine], atro- 
pine, and tetraethylnmmonium chlonde) were 
used to analyze vasomotor activity in the three 
groups of dogs The blood pressure responses to 
these drugs showed certain differences which wall 
be discussed 

The foregoing evidence, still incomplete, sug- 
gests the possibility' of a definite role for the nerv- 
ous system in the maintenance of late renal hy- 
pertension in the dog As reported by others, the 
nervous svstem was found to play a major role in 
the maintenance of neurogenic hypertension [ This 
noth was aided by a grant from the John and Mary 
R Marhlc Foundation ] 

Influence of intermittent positive pressure 
breathing on cardiac output Hurlev L Motley 
(by r invitation), Lars Werko (by invitation) and 
Andre Colrnard Dept of Medicine, College of 
Physicians and Surgeons, Columbia l/mv , NYC 
Intermittent positne pressure breathing (IPP) 
was studied in 29 human subjects with essentially 
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normal circulation The pressure was increased 
in the thorax during inspiration by means of auto- 
matic respirators producing different hinds of 
mash pressure curves Cardiac output was deter- 
mined by the direct Fick method (Cournand, 
Federation Proceedings 4 207, 1945) with the sub- 
ject supine and in a fasting state Control cardiac 
outputs were determined at ambient pressure 
before and after the IPP Simultaneous pressure 
tracings were recorded from the right heart, periph- 
eral artery and face mask Mean mask pressure 
was determined by plammetric integration Three 
types of IPP mask curves were compared (I) 
symmetrical w'lth gradual increasing and de- 
creasing slope, expiratory time approximately the 
same as inspiratory and minimal expiratory pres- 
sure above atmospheric, (II) asymmetrical with 
rapidly increasing pressure during inspiration and 
rapidly dropping during expiration, long inspira- 
tory and short expiratory time intervals and 
minimal expiratory pressure above atmospheric, 
and (III) asymmetrical w ith gradually increasing 
pressure during inspiration and suddenly dropping 
early in expiration to atmospheric and expiratory 
time equal to or exceeding inspiratory The re- 
sults obtained are summarized in the table 


Type of Mast Pressure Cun e 

I 

n 

m 

Number of Experiments 

i 16 

10 

7 

Mean Mask Pressure mm Hg 

7 0 

10 8 

S 7 

Per cent Change in Cardiac Output 

j-14 5 

-16 5 

+6 0 


Correlation between height of mean mash pressure 
and decrease in cardiac output was good in I and 
II, but did not apply to III, as no decrease oc- 
curred in any case [ Aided by contract with Aero- 
Medical Laby , Wright Field, and giant from the 
Commonwealth Fund ] 

The effect of fatigue on the solubility of myo- 
sin R G Mrazek, Jr (b-s invitation) and C I 
Reed Dept of Physiology , Umv , of Illinois, 
Chicago Colleges Deutiche leported that the de- 
gree of fatigue of sheletal muscle proportionately 
decreased the solubility of mj osin Experiments on 
frog gastrocnemn in situ showed a nitrogen yield 
from controls of 1 20 grams %, 0 98 grams % from 
fatigued muscles , T = 2 4S w hich represents a 
significant difference A similar experiment on 
rat gastrocnemn yielded 1 69 grams % in the fa- 
tigued group, T = 1 099, statistically insignificant 
In another group of rats, the gastrocnemius was 
tetamzed for 1 minute after complete fatigue 
with single shochs then processed The control 
muscles yielded 1 36 grams % of N, the fatigued 
muscles 1 IS grams % , T = 3 S5 a highly significant 
factor In a similar group of rats, unfatigued 
muscles tetamzed in an identical manner showed 
significant differences between control and 

a i ed muscles Evidently the duration of 


activity before the state of fatigue is reached is 
an important factor The Deutiche effect is demon 
strable only after alhahne extraction Deficiency 
of vitamin B-complex resulted in a greater yield 
of N from both muscles, but there was no signifi- 
cant difference between the control and fatigued 
muscles 

The preparation of prothrombin by adsorption 
on, and elution from aluminum hydroxide F L 
Munro and Muriel Platt Munro (introduced 
by J E Thomas) Charlotte Dral e Cardeza Found 
ahon, Dept of Medicine, Jefferson Medical College 
and Hospital, Philadelphia Partially purified 
prothrombin can be prepared by direct adsorption 
from plasma with aluminum hydroxide gel fol- 
lowed by' elution with phosphate buffer 

Adjust oxalated plasma to pH 8 0, add 4% of 
its volume of aluminum hydroxide gel, mix, and 
allow to stand for 15 minutes Centrifuge, suspend 
the aluminum hydroxide in 0 15 N sodium chlo 
ride containing 0 92 grams potassium oxalate per 
liter, and recentrifuge Elute the prothrombin 
from the aluminum hydroxide w ith 0 2 M phos 
phate buffer pH 8 0, using a volume equal to that 
of the plasma Remove the suspended aluminum 
hydroxide by centrifuging, adjust the supernatant 
to pH 7 4-7 6, and dialyze to remove the phosphate 
All procedures are carried out in the cold 

By this procedure 50% or more of the prothrom- 
bin in the plasma may be obtained in a solution 
containing 7-8 mg of nitrogen per 100 ml The 
prothrombin is stable for several days at 5°C and 
spontaneous conversion to thrombin is slow' Con- 
version to thrombin in the presence of thrombo- 
plastin and calcium ions is complete within one 
minute and no evidence lias been found of the pres- 
ence of antithrombin 

Changes m blood lymphocytes in normal and 
resistant rats following traumatic shock D D 
Munro (by invitation) and R L Noble Re- 
search Inst of Endocrinology, McGill Umv It 
has been found that w hen normal rats are trauma- 
tized in the Noble-Collip drum that a marked fall 
in the relative and absolute number of circulating 
lymphocytes occurs, the extent of the decrease 
being directly related to the amount of trauma 
A return to normal levels takes place w ithin forty- 
eight hours, recovery being more rapid with the 
smaller amounts of trauma When rats are exposed 
to amounts of trauma producing mortality the most 
rapid and severe lympholysis occurs in those rats 
w hich eventually die 

In a comparison of trauma resistant rats with 
normals a strikingly different behavior of the 
lymphocytes is apparent The initial blood level 
of lymphocytes is higher, the fall in circulating 
lymphocytes after trauma is markedly less and 
recovery to normal levels is more rapid in resis- 
tant rats The degree of resistance can apparently 
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pressure changes and certain evidence from kidney 
\olume clunges suggest that the pressure increases 
lure the result of peripheral vasomotor changes 

Effect of hemorrhage on intestinal absorption 
of chloride m the presence of sulphate David W 
Noimiun, J Clifford Sticknei, and Edward 
J Van Liere Dept of Physiology, School of 
Medicine, I Feat Virginia Umv , Morgantown The 
Vbsorption of chloride, sulphate, and fluid from a 
nuxturt of equal parts of isotonic NaCl and iso- 
tonic Na SO, phiced in Moreau loops of the loner 
intestine of barbitalized dogs for 40 minutes was 
studied Half of the dogs had been bled 3% of 
tlieir body weight under light ether anesthesia 
four hours previously, the controls were subjected 
to a dummy operation at the same time 

The per cent absorption in control and experi- 
mental dogs respectively was 69 and SO of the chlo- 
ride, 24 and 30 of the sulphate, and 34 and 45 of the 
fluid None of these differences was statistically 
significant 

The final chloride concentration was 0 187% 
m the control and 0 13S% in the experimental dogs 
(chloride as NaCl) This difference w is not sig- 
nificant The final sulphate concentrations show ed 
little difference 1 17% and 1 22% (as Na SO,) 

Micro-colorimetric determination of urinary 
estrogens over short periods of time M Jane 
Oesterling (by invitation) and William T 
Salter Laby of Pharmacology and Toxicology, 
Yale Umv School of Medicine, New Haven, 
Connecticut By treating partially purified ex- 
tracts of urine with the Ivober reagent (phenol- 
sulfomc acid) and then separating out the colored 
component on the basis of differential solubility in 
solvents of varying polarity, it is possible to 
achieve a satisfactory purity of color 4. final cor- 
rection by means of optical densities must be made 
for a brown colored impurity This correction 
involves the use of arbitrary constants, and the 
error may be great if the impurity cannot be re- 
duced to a minimum by preliminary purification 
The procedure is applicable to one-fourth of a 
day’s urine The urinary estrogen of normal adult 
males by this method is about ten nncrograms per 
twenty four hours Females near menstruation, 
show somewhat higher values which rise at ovula- 
tion to values of 70 or more micrograms per twenty- 
four hours High values are recorded by this 
method in abnormal situations like male homo- 
sexuality, prostatic disease, and m certain her- 
maphrodites Perhaps such abnormal ehromagemc 
compounds are not true estrogens Nevertheless, 
the test is useful as a screening method because it 
separates low estrogenic concentrations from the 
possibly high ones and may be applied to monkeys 
and man over intervals of a few hours Early in 
pregnancy the values rise to nearly a thousand 
nncrograms per twenty -four hours The major 


part of this material is in the form of estriol rather 
than in the combined estradiol-estrone fraction 
[Work aided by grants from the National Cancer 
Institute Act, Navy contract N6on 44, Task Order 
iff VI, and the Dormer Foundation ] 

Total body water as related to urea elimina- 
tion Eric Ogden Dept of Physiology, Umv 
of Texas School of Medicine, Galveston Marshall 
demonstrated that urea is uniformly and rapidly 
distributed in body water Diuresis lowers the 
plasma urea content in dogs enough to make com- 
putation of the total body water feasible by con- 
sidering the excess urea eliminated and the change 
m plasma urea concentration during the period of 
diuresis according to the following equation 

KUV)- - (UV)ilT 
(Pi - P,)10 

where W = Total body water (liters) 

Pi = Concentration of urea in plasma 
water before diuresis (mg /100 cc ) 
P- = Concentration of urea in plasma 
water at end of diuresis (mg /100 
cc ) 

(UV)t = Urea output into bladder per 
minute before diuresis (mg / 
minute) 

(UV) = Urea output into bladder per 
minute during whole period of 
diuresis (mg /minute) 

T = Total duration of diuresis 
(minutes) 

Administration of water produces a moderate 
lowering of urea with a new equilibrium level in 
about two hours Intravenous glucose may produce 
a more marked lowering of plasma urea in about 
one and one half hours 

Dehydration must not be violent enough to 
stimulate urea formation since the assumption 
must be made that the rate of urea production has 
not changed during the procedure Due allowance 
must be made for the water intake and output 
during the period of the experiment Other pos- 
sible sources of error are under investigation 
Treatment of experimental renal hypertension 
with paredrme hydrobromide E A Ohler (by 
invitation) and G E Wakerlin Dept of Physi- 
ology, Umv of Illinois, College of Medicine, 
Chicago In view of the possibility that experi- 
mental renal hypertension may involve increased 
formation of pressor amines by the kidney and 
that the administration of a pressor amine may 
enhance the enzymatic destruction of such pressor 
amines, we administered p-hydroxy a methyl 
phenethylannne (Paredrme HBr) in a dosage of 
0 01 mg /kg intramuscularly daily to four chrome 
renal hypertensive dogs for a period of two weeks 
Approximately this dosage has previously been re- 
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duction in blood volume was only 0 7 ± 1 64 ec /kg 
In no animal was blood volume reduced enough 
to account for the reduction in bleeding volume 
The loss of bleeding volume cannot be attributed 
to damage done during the first bleeding volume 
measurement In a group of thirteen control ani- 
mals subjected to two bleeding volume determina- 
tions at similar time intervals, but with complete 
re-infusion at the end of the first, the average 
bleeding volume loss was only 0 69 ± 1 54 ce /kg , 
with a blood volume reduction of 3 87 ± 2 27 
cc /kg 

Ionic balance and correlated psycho-physio- 
logical measurements in premenstrual tensional 
states Richard R Overman, Theron S Hill 
(by invitation) and Hudson Jost (by invitation) 
Depts of Physiology, Neurology and, Psychiatry, 
Umv of Tennessee, College of Medicine, Memphis 
Serial flame photometric measurements of Na and 
IC and chemical measurements of Cl in blood, 
plasma, erythrocytes and urine, 24 hour urine 
volume, fluid intake, hematocrit and vaginal 
smears were correlated with electroencephalo- 
graphic, electrocardiographic and Keeler poly- 
graphic recordings taken during the menstrual, 
follicular, ovulatory and luteal phases of the 
menstrual cycles of seven patients Of these, three 
had no previous oi current disorder other than 
mid-cycle, premenstrual or menstrual syndrome, 
one had premenstrual tension and epileptic seiz- 
ures, two had been psychotic previously and one 
was psychotic w'hen the studies were made 

While the ionic concentrations in w'hole blood 
showed no consistent trends, plasma sodium con- 
centrations w’ere uniformly higher in the inter- 
menstrual and early premenstrual periods During 
these periods the vaginal smears indicated the 
highest estrogen levels and watei retention oc- 
curred Evidence of cortical cell instability, as 
detected by the Davis rating, spectrum analysis, 
and per cent time alpha of the electroencephalo- 
grams likew lse occurred in the mid-cycle and pre- 
menstrual phases 

The Keeler polygraphic records, although as yet 
lacking standardization with reference to per cent 
of normal population, levealed an increase in fre- 
quency and irregularity of lespiratory pattern as 
the cycle progressed Likewise, the galvanic skin 
resistance w r as more stable during menstruation 
and became progressively less stable in nud cycle 
and early premenstruum 

Significant relationships between reactivity of 
the cential and autonomic nervous systems, ionic 
balance and fluid storage are indicated by these 
studies [ Research supported by a grant-m-aid 
from the U S Public Health Service ] 

Blood and “extracellular" fluid volumes and 
ionic balance in human therapeutic malaria 
"^icilvrd R Overman, A K Davis (by invita- 


tion) and Elva Tharp (by invitation) Dept of 
Physiology, Umv of Tennessee College of Medi 
cine, Memphis Serial determinations of plasma 
volume, “extracellular” fluid volume and Na, Iv 
and Cl concentrations in blood, plasma, red cells 
and urine have been made on 26 neurosyphihtic 
patients w ith therapeutic P vivax or P falciparum 
infections Each of the fluid compartment measure- 
ments were related to the body weight of the pa- 
tient at the time of determination 

Feldman and Murphy (J Clin Invest 24 780, 
1045) have pieviously reported that an increase in 
the total blood volume occurs in early malaria 
Ilowevei , when related to the body weight either 
an increase or a slight decrease may occur In late 
malignant infections (falciparum) a reduction in 
blood volume to lethal levels has been seen in a 
few patients w'ho, however, responded well to red 
cell transfusions 

The “extracellular” fluid volume, as measured 
by the dilution of NaSCN, progressively increases 
throughout the course of both vivax and falciparum 
infections The apparent “extracellular” fluid 
volume may become increased to the point of 
being equal to the calculated total body water 
It is apparent that m human malaria as in simian 
malaria (J Lab and Clin Med 31 1170, 1946) 
NaSCN no longer measures the extracellular fluid 
compartment but enters the cells and is diluted 
by the total body water (except CSF) 

Flame photometric determinations of the native 
ions Na and K in erythrocytes reveal a similar 
redistubution in that the Na concentration rises 
and the Iv concentration is reduced [Research 
suppoi ted by a grant from the U S Public Health 
Service ] 

Reversible permeability alterations in the 
erythrocytes of the malarious monkey Richard 
R Overman Dept of Physiology, Umv of Ten- 
nessee College of Medicine, Memphis It has pre- 
viously been shown that the tissue cells of the 
monkey fatally infected with P knowlesi become 
permeable to the foreign ion, SCN Such altered 
permeability is reversible following chemothera- 
peutic intervention (J Lab and Clin Med 31 
1170, 1946) Alterations in the permeability of the 
erythrocytes to native ions (Na, K, and Cl) have 
now been observed 

Flame photometric analysis of Na and Iv in 
red cells of normal monkeys reveal average Na 
concentiations of 45 mg per cent (range 27 to 77 
mg per cent) and average Iv concentrations of 
447 mg per cent (range 385 to 512 mg per cent) 
Upon infection with P knowlesi a progressive m- 
mcrease in Na concentration is observed which 
reaches an average value of 81 mg per cent (range 
68 to 106 mg per cent) with a concomitant pro- 
gressive fall in Iv concentration to an average of 
302 mg per cent (range 183 to 376 mg per cent) 
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within 21 hours pieeeding death Chemical de- 
torminitiou of Cl reveals alterations in the dis 
tnbution of this ion m the same direction as the 
Na shift and of approximately the same degree 
Animals in which the fatal course is averted by 
chemotherapeutic means show a slow return to 
normal in the distribution of Na, Iv, and Cl be- 
tween red cells md plasma 

It is suggested that redistribution of these ions 
in malaria (and perhaps other febrile diseases) 
may be follow ed b> severe metabolic disturbances 
leading to a fat vl outcome [Research supported by 
grants from the Office of Scientific Research and 
Development and the U S Public Health Service ] 
Nonspecificity of the patho-physiology of the 
radiation syndrome E E Painter, C L 
Prosser and M N Swift (by invitation) Ar~ 
gonne Rational Laby , Chicago, Illinois, Loyola 
Umv School of Medicine, Chicago, Illinois and 
Umv of Illinois, Urbana, Illinois Nearly every 
organ system is affected by a single 30 day LDm 
dose of any type of ionizing radiation The most 
sensitive systems are the blood forming organs, 
the gastro-intestinal tract and the gonads An 
increased seduuentation rate, delayed clotting 
tune, moderate anemia, increased plasma volume, 
decrease in fecal and urinary coproporphyrin, 
increased plasma clearance of phenol red, increased 
blood sugar and acetone bodies, diminution of 
plasma NPN, urea N, “polj peptide N,” and total 
proteins, elevated urobilinogen and bilirubin, de- 
creased gastnc acidity, and low urine chloride in- 
dicate the preternunal changes in other systems 
Terminally there are marked changes in the 
peripheral circulation, the heart, the kidneys and 
the central nervous system Some of these radiation 
effects are direct and some, indirect, as a result of 
toxic agents or of hypoxia, infections and other 
secondary factors 

No single clinical reaction is peculiarly specific 
for irradiation damage A similar preternunal 
course with leucopema and high sensitivity of 
dividing cells is found with such agents as the 
nitrogen mustards (Gilman and Philips), the 
acute terminal course with fever is similar in 
acute infections and in many diseases There are 
striking similarities to anaphylactic shock and to 
the nonspecific (alarm) reactions to a variety of 
diverse toxic agents given in sublethal amounts 
(Selye) Many of the delayed effects of irradiation 
can be duplicated by various toxic chemicals, 
e g , anemia in benzol and phenylhydraziue poi- 
sonings, or tumor induction by coal tar derivatives 

Urea secretion of chick mesonephric tubules 
m tissue culture George Pallade, (Visiting 
Fellow , Rumania) (introduced by Robert Cham- 
bers) Dept of Biology, Washington Square College, 
New York Umv , Lew York In cooperation with 
Dr Robert Chambers a nucromampulative method 


was devised for handling minute quantities of 
aqueous solutions of known dimensions suspended 
in a drop of an inert oil in a chamber under the 
compound microscope This method was used for 
testing the presence of urea in the fluid removed 
with a micropipet from the proximal tubular 
cysts of 9-14 day embryo chick mesonephros grown 
for 36 to 48 hours in tissue culture The determina- 
tion of urea was based on the ammonia released by 
adding urease, the developing alkalmitj being 
detected by the pH virage of phenol red Amounts 
as small as 0 05 cu mm can be handled and the 
sensitivity of the method is the order of 0 01- 
0 005 

No urea could be detected in the tubular cysts 
until urea, in amounts of 1/10000-1/20000, had been 
added to the culture medium A concentration of 
the urea in the cystic fluid was then found, on the 
average, to be doubled A rough evaluation of the 
difference between urea concentration in the me- 
dium and in the cysts was made, after adding 
urease, by estimating the quantity of NaHjPO* 
necessary to bring the pH back to 7 The NaH PO t 
solution is introduced in the drop, in which the 
urea hydrolysis had been earned, also through 
mi cromam pulation 

The urea seems to be concentrated in the cysts 
through a secretion process, but the concentration 
rate appears to be low 

Thermocouples for the measurement of the 
surface temperature of the skin Edward D 
Palmes and Charles R Park (introduced by 
Ray G Daggs) Armored Medical Research Laby 
A method of mounting thermocouples was de- 
veloped to give skin temperature readings com- 
parable to those obtained with a radiometer A 
thin, elongated thermal junction was soldered to 
the undersurface of a small rectangle of 16 mesh 
copper window screen The insulated leads passed 
up through the screen and were lashed with thread 
to its upper surface The assembly was held in 
firm contact with the skin by bands of elastic 
cloth fastened to each end of the wore screen 

Temperatures taken sunultaneously on the same 
skm area by this thermocouple assembly and by a 
radiometer showed very small differences between 
the two methods even when the skin was grossly 
wet with sweat 

The simplicity, stability of calibration, speed, 
and ease of conversion of E hi F values to tem- 
peratures made the measurement of radiant skm 
temperature much more convement by tins ther- 
mocouple than by radiometer 

An apparatus and method for the continuous 
measurement of evaporative water loss from 
human subjects Edvard D Palmes (introduced 
by Ray G Daggs) Armored Medical Research 
Laby The subject was placed m a chamber through 
which a steady flow of air at constant temperature 
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and humidity was maintained by an air condition- 
ing unit The inlet and outlet air streams of the 
chamber were analysed for water vapor simul- 
taneously by a special modification of an N D R C 
Selective Gas Analyser, Model IV The optical 
system of the analyser was altered so that one 
beam of infra-red radiation passed through a 
sample of inlet air and a parallel beam through a 
sample of outlet air The difference in absorption 
of radiation caused an electrical imbalance in the 
receiving thermopile, and this was amplified and 
recorded as a continuous tracing 

From this record it was possible to calculate a 
virtually instantaneous evaporative rate or total 
evaporative loss over a period of tmie by using a 
factor derived from the rate of air flow and the 
calibration data for the analyser Evaporation in 
experiments lasting several hours was thus com- 
puted and the results were checked against evapo- 
rative loss determined independently from the 
weight change of the man 

The apparatus and method were applied to 
measurement of evaporative loss from normal and 
febrile subjects, at ambient temperatures from 
80° to 110°F Satisfactory results were obtained 
during periods of insensible water loss, of high and 
variable sweat rates, and during violent shaking 
chills 

A technic of human calorimetry Edward D 
Palmes and Charles R Park (introduced by 
Ray G Daggs) Armored Medical Research Laby , 
Ft Knox, Ky The nude subject was enclosed in a 
small chamber through which a constant flow of 
air was maintained The increase in water vapor 
concentration in the air passing over the man, 
which was recorded continuously by an infra-red 
gas analyser, was the measure of evaporation 
Metabolism was determined by a closed circuit 
apparatus which recorded oxygen consumption 
continuously Environmental, rectal, and skin 
temperatures were determined by thermocouples 
New mountings were devised for the thermal junc- 
tions used on the skin, and true surface tempera- 
tures were obtained even in the presence of heavy 
sweating Radiation could be computed using the 
wall and mean skin temperatures, and storage 
was calculated from the slan and rectal readings 
Convection was obtained by algebraic summation 
of the above values 

Close control of the environment within the 
test chamber could be obtained, and studies of the 
heat exchange of normal and febrile subjects were 
made successfully in ambient temperatures rang- 
ing from 80° to 110°F Pilot studies indicated that 
the method was well suited to the calorimetry of 
clothed and working men 

The advantages of this technic were that all 
heat exclianges could be measured either continu- 
■a'y or at short intervals, rapidly changing and 


high rates of evaporation and metabolism were 
determined without difficulty, and experiments 
could be carried out for periods as long as eight 
hours without discomfort to the subject 

On the distensibihty of the arteries J R 
Pappenheimer Dept of Physiology, Harvard 
Medical School The internal cross sectional areas 
of mammalian arteries were measured at different 
pressures m isolated segments and m the arteries 
of anesthetized animals For in vitro measure- 
ments, arterial segments (8 to 15 mm long and 
0 65 to 4 7 mm i d at 100 mm Hg) were suspended 
on hollow steel eannulae and perfused with Ring- 
er’s solution at known pressures The outside walls 
were exposed to mineral oil or to an isotonic glucose 
drip The segment formed one arm of a conductiv- 
ity bridge, the off-balance potential of which was 
amplified and measured with an oscilloscope The 
conductivity determined by balancing the bridge 
is proportional to the internal cross sectional area 
after correction (approx 10 per cent) for the con- 
ductivity of the wall The latter acts as a constant 
resistance in parallel, the value of which is de- 
termined during perfusion with oil or isotonic 
glucose solution 

In the physiological range of pressures the rela- 
tive change of area per unit pressure (volume- 
elasticity) diminishes with the absolute diameter 
of the artery The implication of this finding for 
the relations between pressure and flow of blood 
in the peripheral circulation will be discussed 

For in vivo measuremerts the electrodes project 
from the tips of glass needles inserted into the 
blood stream through the arterial wall In this case 
conductivity is calibrated in terms of the off- 
balance potential which is rectified and used to 
drive recording oscillographs With simultaneous 
recording of pressures the method may be em- 
ployed to study the viscous as well as the elastic 
properties of the artenes 

Influence of female sex hormone on uptake of 
radioactive iodine by the thyroid K E Pasciikis, 
A Cantarow and W Peacock (by invitation) 
Jefferson Medical College and Hospital, Phila- 
delphia, Pennsylvania and Dept of Physics, 
Massachusetts Inst of Technology, Cambridge, 
Massachusetts Reports in the literature on the 
influence of estrogenic hormone on thyroid ac- 
tivity are controversial 

The uptake of iodine by the thyroid is a measuro 
of one phase of thyroid function This was studied 
by means of a tracer dose of I 131 

The uptake of iodine by the thyroid of spayed 
rats did not differ from that of normal controls 
Treatment of female rats with estradiol benzoate 
for periods of one to four weeks failed to influence, 
iodine uptake as compared to that of untreated 
controls 

It is concluded that the functional capacity of 
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the thyroid gland for iodine uptake is not influ- 
enced by estrogenic hormone 

Different periods of administration of entero- 
gastrone and urogasfrone m double histamine 
experiments T L Patterson, J Kvulbehsz, 
D J Sandweiss and H C Sxi.tz stein (by invi- 
tation) Wayne Umv College of Medicine and 
Harper Hospital, Detroit, Mich Although a com- 
parison has been previously made between the 
pby siological action of urogastrone and enterogas- 
tronc it seems desirable to take into consideration 
certain differences depending on what period the 
injection was made in a double histamine experi- 
ment 

Enterogastrone was prepared from the mtes 
tines of six normal female dogs by the method em- 
ployed by Greengard The urogastrone was ob 
tamed from normal female dogs’ urine after the 
method of Gray et al 

Enterogastrone introduced in the first period 
inhibited the total output of free HC1 in 11 out of 
12 experiments The inhibition varied between 22 
and SO per cent When administered in the second 
period it inhibited in 10 out of 12 experiments 
The inhibition ranged between 14 and S6 per cent 

Urogastrone injected in the first period m 
lnbited the total output of free HCI m 21 out of 32 
experiments The inhibition fluctuated between 
10 and S5 per cent When it was applied in the 
second period, 10 of 15 experiments produced 
inhibition ranging between 12 and 70 per cent 

The average inhibition of the enterogastrone 
administered in the first period was much higher, 
51 per cent as compared to 25 per cent lor the 
urogastrone Whereas, similar injections intro 
duced in the second period gave nearly the same 
inhibition (enterogastrone 24 per cent and uro- 
gastrone 27 per cent) Thus, the inhibition pro- 
duced by enterogastrone if applied in the first 
period is much greater than that of urogastrone 

Sympathetic innervation of the cat’s footpad 
H vrry D Patton (introduced by Curt P 
Richter) Psychobiological Laby , 2 he Johns 

Hopkins Hospital, Baltimore, Maryland Specific 
sympathetic effector systems are usually studied 
by nonobjective qualitative techniques Sweat- 
gland activity, however, may be studied objec 
tively and quantitatively m cats utilizing elec 
trical responses of footpad sweat glands (“galvanic 
response”) induced by single shock stimulation of 
the ipselateral sympathetic chain The responses 
are recorded on a string galvanometer through 
Zn ZnSO< electrodes attached to the central foot 
pad and the shaved contralateral thigh 

As part of a general study of sudomotor nerves 
using this method information was obtained con- 
cerning innervation of the hind foot (a) post- 
ganglionic outflow (b) minimal range of ganglia 
innervated by single preganglionic fibers 


The postganglionic outflow was determined by 
severing the chain immediately below each gang- 
lion from L ( to S- The separate ganglia w r ere 
stimulated through the stump of chain above 
them In 9 cats responses were obtained from L6 
Lr and Si, ml cat from only L 6 and Lr Quantita- 
tive contributions of each ganglion varied from 
animal to animal corresponding no doubt to varia- 
tions in the constitution of the lumbosacral plexus 
Lj consistently gave largest resjxmses 

Distribution of preganglionic fibers to the three 
ganglia was determined by comparing magnitudes 
of responses obtained from maximal stimulation of 
segments of the intact lumbar chain Since the 
lumbar chain consists of descending preganglionic 
fibers, reduction of response m passing caudally 
along the chain indicates termination of fibers m 
the preceding ganglion The results indicate that 
each sudomotor preganglionic fiber supplies at 
least two ganglia No neuronal path for strictly 
segmental sudomotor discharge was found 

Effect of environmental temperature changes 
on the living white mouse spleen Harold M 
Peck (introduced by Karl H Beyer) Dept of 
Anatomy, Western Reserve Umv , Cleveland, Ohio, 
and Dept of Pharmacology, Medical Research 
Division, Sharp and Dohmc, Inc , Glenolden, Pa 
The anatomy and physiology of 300 normal living 
white mice spleens were observed by the quartz 
rod illumination technique devised by Krnsley, 

(1) , (Anat Rec 64 499,1936) Particular atten- 
tion was paid to the red pulp tissue areas The 
chamber and small thermometer used m these 
experiments permitted complete immersion of 
the spleen in Ringer’s solution and very close 
temperature regulation The methods of Krnsely, 

(2) , (Anat Rec 65 23-50, 1936) and MacKenzie, 
Whipple and Winlei sterner, (3), (Am J Anat 
68 397, 1941) were duplicated as closely as pos- 
sible 

There was much mteimittent sinusoidal stor- 
age and activity, with intermittent circulation, as 
previously described by ICnisely, (2), at tem- 
peratures of 35-36°C 

Decreased sinusoidal ictivity, few sinusoids m 
storage, an active, relatively constant circulation 
with most of the vessels open and active, similar 
to that reported by MacKenzie, (3), were noted 
at temperatures of 38-39° 

Whereas the anatonueal integrity of the splenic 
vessels was not altered, the rate of blood flow , and 
number of functioning blood vessels were increased 
and periodic sinusoidal activity was decreased as 
the temperature w r as elevated from 35° to 39°C 

Successful production of secondary deciduo- 
mata B M Peckham (by invitation) and R R 
Greene From the Dept of Physiology, North- 
western Umv Medical School, Chicago, Illinois 
It lias been claimed that the presence of deciduo 
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mata partially inhibits (Selye and McKeown, 1935) 
or prevents (Atkinson and Leathern, 1945) the 
formation of further (secondary) deciduomata 
Other workers state that such is not the case 
(Rothchild and Meyer, 1942) or say that by 
special treatment secondary deciduomata can be 
produced (Lyon and Allen, 1943) It was decided, 
therefore, that further experimental work on this 
subject would be of interest 

Ten adult albino rats of the Sprague-Dawley 
strain were castrated m estrus and given 1 0 mg 
of progesterone daily to sensitize their uteri for 
the deciduomal reaction On the fourth day the 
right uteri of all animals were traumatized by 
threading On the eighth day the presence of pri- 
mary deciduomata was observed and their left 
uteri uere threaded All animals were sacrificed 
on the twelfth day 

Secondary deciduomata were found m mne of 
the ten animals 

It is obvious that the presence of primary de- 
ciduomata in the uteri of the castrate rat does not 
prevent the formation of secondary deciduomata 
Chrome toxicity of hexachlorocyclohexane 
and its gamma-isomere (Gammexane) in rats 
Kenneth E Penrod Dept Zoology and En- 
tomology, Iowa State College and Dept Physiology, 
Boston Umv School of Medicine, Boston Both 
hexachlorocyclohexane, CoH 6 Cl<s (also known as 
“666”), and its gamma isomere, known as Gam- 
mexane, are in increasing use as insecticides The 
effect on laboratory lats of continuous ingestion 
of sublethal doses over considerable periods of 
time has been investigated The maximum toler- 
ated dose uas about 0 075% for Gammexane and 

0 15% for “666” when mixed \wth ground feed 
ad libitum Thus the relative toxicities found 
were 2 1, although as an insecticide the gamma 
isomere is generally considered to be the only 
active component of any consequence This iso- 
mere makes up approximately 10% of the crude 
“ 666 ” 

No evidence for any tolerance development to 
either the “666” or Gammexane could be shown 
by working up from smaller doses The amount of 
voluntary exercise was not significantly affected 
until the animals were veiy near collapse More- 
over, no constant effect on gastro-intestinal mo- 
tility could be shown 

1 ta are not as yet available on which 
■>« regarding effects on reproduc- 
► e indications, however, that either, 

the ability to conceive and to care for the 
■Jcaug after birth aie seriously, impaired 

1 jsFattof pentothal soiuum on blood gas 
'v v Shd Jfcking il^E Penjjod and A II 

<)\ of t lology, Boston Univ School 

x ' be an with the use of pento- 

^^^feervals was noted that the ai- 


terial 0 2 content dropped markedly following the 
anesthetic Since to our know ledge no reference to 
this fact was available, it was decided to investi- 
gate the phenomenon further 

In one senes of 12 dogs the arterial 0. content 
fell an average of 3 1 vol % (18 7 to 15 6) following 
single or two-stage intravenous injection of 5% 
pentothal sodium to the stage of deep narcosis 
The concomitant arterial CO» contents showed a 
rise of 6 3 vol % (36 8 to 43 1) However, in view 
of the shape of the oxygen dissociation curves, 
this degree of respiratory depression does not fully 
account for the fall in 0 2 content of arterial blood 
Hence a second series of dogs w'as given artificial 
respiration by a mechanical respirometer, begin- 
ning as quickly as possible after the first pentothal 
injection The fall in arterial Ck content averaged 
1 6 vol % and the arterial C0 2 content was like- 
wise lowered on an average of 1 1 vol %, indica- 
tive of a degree of slight overventilation 

Hematocut studies in the second series revealed 
a fall of 9% following pentothal injection Since 
the fall in arterial O- content amounted to 11 7% 
in this series it can in all probability be ascribed 
largely to changes in the hematocrit, either from 
plasma dilution or red cell storage, or both The 
hematocrit change as well as the reduction in 
arterial 0 2 content can be effectively opposed by 
injection of 0 5 cc of 1 1000 epinephrine [ This 
work was supported m part by a contract, 1733-088 
ac 14767, with the Aeromedical Laboratory, Air 
Materiel Command, A A F , Wright Field, Dayton, 
Ohio ] 

A sudden fall m the skin temperature of de- 
nervated or sympathectomized paws exposed to 
cold John F Perkins, Jr , and Mao-Chih Li 
( introduced by E M Landis) Dept of Physi 
ology, Harvard Medical School, Boston, Mass A 
sudden, continued fall in the skin temperature of 
denervated or sympathectomized paws exposed 
to a cold environment has been repeatedly ob 
served m one unanesthetized dog and in 31 cats 
lightly anaesthetized with nembutal The tem- 
perature declines to appioximately the same value 
as that of the normally innervated jiaws, rising 
abruptly' if the surrounding air is warmed 

This sudden vasoconstriction does not occur 
unless the skin of the vasodilated paw is cooled 
to a certain apparently cntical or “threshold” 
temperature, wdiosc value tends to be higher the 
longer the interval after denervation, ranging from 
24° to 26°C two days after deneivation to 28° to 
30°C seven to fifteen days after With longer 
intervals, there is a gradual, rather than a sudden, 
fall in skin temperature Following preganglionic 
sympathectomy the “thieshold” temperature re- 
mains approximately constant at an average value 
of 23° d= 3°C (dog) from seven days after opera- 
tion until regrowth occurs 
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Removal 01 duuai ition of the adrenal fluids 
does not abolish the phenomenon, nor does acute 
unput ition of ill tissues of the leg except irlery 
md vein, to which procaine was applied Tetra 
ethyl ammonium bromide and small doses of 
nembut d, given intruenously shortly aftei the 
start of the sudden fall in shin temperature 
momentum ibolish the v isoconstnction 

Other fictors hiving been excluded, it is sug- 
gested that this sudden vasoconstriction lcsults 
from increased sensitivity to cold on the part of 
the blood vessels themselves or of residual nerve 
libers in close rcl ition to the arteriovenous anasto- 
moses 

A method for introduction and use of a flexible 
plastic arterial catheter of small diameter L II 
Peterson (introduced by II C Bazett) Vine 
of Pennsylvania Medical School A syringe adxpta 
tion is shown which will illow the introduction of 
i plastic tube 12 cm long, 0 -15 mm O D , and 0 21 
nun I D into the lumen of an artery under sterile 
conditions without causing hematomas, or intro 
ducing clots into the artery This method illows 
the direct recording of blood pressure under a 
greater variety of circuinst uices than is possible 
with a steel needle The method is adaptable for 
introducing fluids, within the limits imposed by 
xiscositj, into the blood stieam or withdrawing 
blood from the vessel, inasmuch as blood does not 
easily clot in the tube 

The adapted syringe consists of a hollow steel 
plunger ground to fit a conunon 1 0 cc tuberculin 
syringe connected to a munometei at one end and 
with a nipple for the plastic tube at the other 
The fluid column (6% citrate) transmitting pres 
sure then extends from the open end of the plastic 
tube to the manometer diaphragm The sjringe 
outside the tube is filled w ith physiological saline 
Thus the tube munersed in saline is “injected” 
into the artery The needle used with the syringe 
is a specially draw n steel tube , 0 D 0 6S mm 
(22 gauge) I D 0 52 nun (20 gauge) 

Provided that the volume displacement of the 
manometer is small, the time characteristics of the 
system are good V Lilly manometer (displace- 
ment 10”“ cc /100 mm Hg ) so connected lias a 
natural frequency of about 80 C P S [Supported 
by a contract from the Office of Natal Research 1 

The amounts of connective tissue in various 
muscles of the dog with some interspecific com- 
parisons Naomi E Petted gill (by invitation) 
and Arthur W Martin Dept of Physiology and 
Biophysics, hniv of Washington, Seattle General 
estimates of the amount of muscle tissue in an 
animal are too high by the amount of metaboh 
cally-inert connective tissue contained therein We 
believe that the amount of connective tissue is not 
negligible for many physiological studies 


Samples of muscle freed of tendon were hydro- 
lyzed with 0 1 N NaOII solution until no biuret 
test could be secured from the supernatant The 
drv weight of the collagen and elastin was de- 
tei mined and conected to wet weight by the use 
of the f ictor 0 37 

Within i species the connective tissue content 
of difleient muscles may be significantly different 
Some average values for the dog are masseter 
9 5%, di iphragm 7 0%, deltoideus 5 4%, sterno- 
ceph ilicus 4 8%, temporalis 3 4%, and sterno- 
thjioid 2 i%, each being significantly different 
from a majority of the rest Rabbit, rat and 
hamster show the same type differences 

Between species of different body size it may be 
st ited is a tentative rule that homologous muscles 
will differ significantly in connective tissue con- 
tent For example if the per cent connective tissue 
in diaphragm is compared we find dog 7 0%, 
rabbit 5 3%, rat 5 0% and hamster 4 0% Other 
muscles mav be similarly arrayed However, bod- 
ily configuration or mode of life may upset the 
generalization The gastrocnemius of the hamster 
(100 grams) contains 5 7% connective tissue as 
compared with 3 4% for the rat (250 grams) It is 
possible that entire species w ill be out of line with 
the generalization Further observations will be 
nude to extend our knowledge of this relationship 

Some observations on the effect of thiouracil 
and dinitrophenol on the chick metabolic rate 
Ghabres S Petty (by invitation) and Arthur 
W Martin Dept of Physiolo/y and Biophysics, 
Umv of Washington, Seattle Chicks (38) were fed 
at four levels of thiouracil (0 00%, 0 10%, 0 15%, 
0 20%) for four months at w'hich time the BMRs 
were determined A significant increase over the 
controls was found, the amount paralleling the 
increase m thiouracil level At 0 15% thiouracil 
there was about 6% increase, on 0 2% nearly 14% 
increase Dosage levels of two groups were then 
raised, 0 10% to 0 30% and 0 15% to 0 40% After 
9-15 days the BMRs were again determined but no 
significant decreases in metabolic activity were 
observed 

The metabolic reactions to 15 mgm /kgm of 
2-4 dinitrophenol was then tested and all chicks 
responded with an increase in metabolic activity 
amounting to S0-100% 

Upon sacrifice of the chicks a tremendous hy- 
pertrophy of the thyroid glands m the thiouracil 
treated chicks was noted In control chicks the 
total thyroid tissue averaged 0 073 mgm /gm body 
weight, on the various dosages of thiouracil from 
0 66, on the low dosage to 3 4 mgm /gm at the 
highest level The degree of hypertrophy may 
help to explain the increase in BMR 

Young chicks were tested to see if DNP cata- 
ract could be affected by administration of thioura- 
cil After maintenance for about 6 days on two 
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levels of thiouracil (0 15% and 0 30%) two levels 
of DNP (0 10% and 0 15%) vrere employed to 
cause cataract The incidence was not lowered by 
thiouracil administration but the rate of onset of 
cataracts was definitely slowed and the thiouracil 
chicks survived the DNP poisoning better than 
the controls 

Estrone oxidation products A comparative 
study of estrone, marnanolic acid and estrohc 
acid Gregory Pincus Worcester Foundation foi 
Experimental Biology, Shiewsbury, Mass Marri- 
anolic and estrohc acids are actahydrophenon- 
threne derivatives, the former obtained after 
potassium hypoiodite oxidation of the beazoly 
ether of estrone and the latter after peracetic 
acid oxidation of estione acetate In the Allen- 
Doisy test marnanolic acid has an estrogenic ac- 
tivity approximately equal to that of estrone 
whereas estrolic acid has about l/100th the ac- 
tivity of estrone In the Astwood uterine water 
assay marnanolic and estrohc acids are approx- 
imately l/200th as active as estrone Estrohc acid 
is as active as estrone as an inhibitor of pituitary 
gonadotrophin, but marnanolic acid is much less 
active Estrone causes the release of pituitary 
corticotrophin, estrohc acid does not The rela- 
tionship of the activity of these compounds to 
their molecular structure will be discussed [ Aided 
by a grant from G D Searle and Company ] 

Correlation of pancreatic secretion and the 
pH of the duodenal content I J Pincus (by in- 
vitation) and J E Thomas Dept of Physiology, 
Jefferson Medical College, Philadelphia, Pennsyl- 
vania Experiments were performed on three dogs 
provided with gastric and duodenal fistulae, the 
latter advantageously placed so that glass can- 
nulae could be introduced into the main pancreatic 
duct pH of the duodenal content, withdrawn 
from a point three inches beyond the osteum of 
the pancreatic duct, was determined at intervals 
after the animals were fed vanous food stuffs 

The effect of pancreatic juice upon the pH of 
the duodenal content was studied by comparing 
the results obtained when the juice was excluded 
from the intestine with observations made when 
the juice was reintroduced into the duodenum 
It was found that in the nud-duodenum the pH 
of the intestinal content when juice was excluded 
did not drop below minimal values obtained when 
the juice was re-introduced, however it was gener- 
ally more acid These findings suggest that the 
acid gastric juice was partially neutralized by 
succus entencus oi bile but that more complete 
neutralization was generally obtained when pan- 
creatic juice was present 

The effect of the acidity of the duodenal content 
upon the volume of secretion was studied by noting 
the volumes secreted m ten minute periods and 
the pH of duodenal content withdrawn during the 


same period of time The expected correlation 
betw'een volume and pH was, generally, not appar 
ent although w ith greater volumes the pH of the 
duodenal content tended to be low It would seem 
that this factor can be assigned onlj a secondary 
lole in determining the amount of juice secreted 
by the pancreas in response to food 

The nature of the human renal mechanism for 
acidifying the urine R F Pitts, W D Lot 
speich (by invitation), J L Ayer (by invitation) 
and W A Schiess (by invitation) Dept of 
Physiology, Syiacuse Umv College of Medicine, 
Syracuse, New York The rate of excretion of 
titratable acid has been measured in a series of 
experiments on four normal human subjects ren- 
dered acidotic by the ingestion of ammonium chlo 
ride When sodium phosphate is infused in 
quantities sufficient to cause the excretion of 0 4 
to 0 6 millimols of this buffer per minute, the rate 
of excretion of titratable acid increases to 0 3 to 
0 45 milliequivalents per minute This acid might 
be derived either from filtered carbonic acid or 
from filtered monobasic phosphate, the only two 
acids present in the filtrate in significant quanti- 
ties, or it might be added to the filtrate by a 
secretory mechanism localized in the renal tubular 
cells This latter mechanism has been shown to be 
the significant one by exclusion Thus, the filtra- 
tion of carbonic acid can account for only 1 to i 
of the excreted acid, the filtration of monobasic 
phosphate can account for only of the ex- 
creted acid Therefore, the renal tubular cells 
must add acid to the urine This view has been 
confirmed in experiments in which creatinine has 
been infused to cause the excretion of large quan- 
tities of buffer The human renal mechanism for 
acidifying the urine is thus qualitatively similar 
to that described previously in the dog (Pitts, 
R F and Alexander R S , Amer J Physiol 
144 239, 1945) E Aided by grants from the John and 
Mary R Markle Foundation and the U S Health 
Service ] 

A study of the behavior of various gases when 
placed in the colon of man Robert S Pogrunp 
(by invitation) and F R Stegoerda Dept of 
Physiology, Umv of Illinois, Urbana, Illinois 
The absorption rates of oxygen, carbon dioxide, 
and nitrogen were studied by the introduction of 
these gases through a rectal tube inserted in 
colons of adult male subjects After the lapse of 
definite intervals of time, small volume samples of 
the gas were withdrawn and analyzed for oxygen, 
carbon dioxide, methane hydrogen, and nitrogen 

Caibon dioxide is the most readily absorbed gas, 
oxygen next, and nitrogen the least Gas absorption 
has been shown to follow the physical laws of 
diffusion, the end point of w r hich must be in equi- 
librium between the injected gas and the gases of 
the venous blood, so that in addition to the ab- 
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sorption of gas, there is also an entrance of gases 
from the blood into the lumen pf the colon 

Ihc results obtained show that the oxygen con- 
tained in air is absorbed vt a rate m which an 
equilibrium value is reached within four hours, 
while cirbon dioxide in a mixture with nitrogen 
attains equilibration in less than an hour Nitro- 
gen is not ibsorbed to any great extent, but dif- 
fusion of this gas from the blood is considerable 
under certain conditions 

Cjclic variations in the concentration of cop- 
per reducing substances in cervical secretions 
W T PoMMKRbNKb (introduced by Wallace O 
Fcnn) 27tc Umv of Rochester School of Medicine 
and Dentistry The cervical mucus of normal 
menstruating women undergoes a tenfold increase 
in production at nudcycle when ovulation is be 
lieved to occur At this time the mucus possesses 
its highest water content, lowest cell count and 
viscosity, and is most leadily penetrable by 
spermatozoa Free reducing substances, expressed 
as glucose, are present throughout the cycle, the 
highest concentration being noted before and after 
the ovulatory phase Upon hydrolysis additional 
quantities of reducing substances are found The 
glycogen concentration m cervical mucus like 
w iso undergoes cyclic variations The sugars stud 
led are present in lowest concentration at intdcycle 
even when the calculations are made on a dry 
weight basis However, when one considers the 
marked increase in quantity of cervical mucus 
w Inch is produced at nudcycfe, it becomes appar- 
ent that the greatest amount of sugar is present 
at this time Other reducing substances than sugars 
are also present Color reactions characteristic of 
tyrosine and tryptophane and cystine may be 
obtained directly from cervical mucus The pres 
ence of certain amino acids may contribute to the 
total amount of reducing substances that are re- 
coverable Spermatozoa require utilizable sugars 
for their prolonged activity and glycolysis and 
since they probably carry with them no appreci- 
able extracellular nutritive material when they 
penetrate the cervical mucus, it is suggested by 
these studies that they find in their new environ 
meat a medium suitable for their metabolism and 
activity 

Human tolerance to high positive accelera- 
tion of short duration J It Poppen, and D T 
Watts (introduced by D W Bronk) Naval Air 
Experimental Station, Philadelphia 12, Pa Ex- 
periments have been conducted showing that 
average individuals can safely tolerate the ac- 
celeration necessary for the use of the ejection 
seat for escape from high performance aircraft 
Volunteer subjects, fastened m an aircraft seat 
with lap and shoulder harness, were ejected up a 
test tow er by means of pow der operated catapults 
Velocity, catapult pressure, seat acceleration and 


acceleration on subjects’ hip, shoulder and head 
were recorded on a multi channel oscillograph 

It was estimated vertebral injury would occur 
in the lumbar region it vertical acceleration of 
23 to 25 G After preliminary experiments at 
progressively increasing accelerations 52 ejections 
were made with 21 individuals using a standaid- 
ized charge designed to change the acceleration of 
the seatman mass at approximately 100 G/sec 
w ith a maximum of IS to 20 G Average maximum 
accelerations recorded on the seat, hip, shoulder 
ind head were 17 4, 18 0, 18 5 and 17 0 G respec- 
tively Catapult strokes of 40", 52" and 60" gave 
average ejection velocities of 55 4, 63 4 and 69 5 
ft /sec respectively Total duration of accelera- 
tion was 0 15 to 0 25 sec Subjective reactions 
have been mild pains m the buttocks, lumbar, 
thoracic or cervical legions No injuries have oc- 
curred 

Experiments with varied rates of acceleration 
have shown that the G lecoided on the subject 
compared to that on the seat becomes progres- 
sively greater as the rate of acceleration is in- 
creased above 100 G/sec This is to be expected 
due to the dynamic load factois between the cen- 
ters of gravity of seat and man 

Increase in irritability of mammalian nerve 
in situ following ischemia E L Porter and 
P S Wharton (by invitation) Dept of Physi- 
ology, Umv of Texas School of Medicine, Galves- 
ton, Tex A cat has brain and cord pithed The 
tibialis anticus muscle records its contractions on 
a slow drum The peroneal nerve is exposed at the 
knee for 3 cm The distal branches of this nerve 
innervating extensor muscles of the foot are ligated 
as a group leaving only the small branch to the 
tibialis anticus muscle Lifting the nerve by the 
ligature the minute blood vessels supplying the 
nerve near the tibialis anticus muscle are visible 
They are freed sufficiently so that a small bulldog 
clamp may be applied to them A glass electrode 
(Porter, A 53 497, 1917) is applied to the 

upper end of the neive and filled with Ringer’s 
solution The circulation in the nerve is observed 
through the glass electrode with a strong lens 
The nerve is stimulated once in three seconds to 
cause near minimal contractions of the muscle 
The bulldog clamp is now applied to the blood 
vessels of the nerve and the circulation in the 
nerve is observed to stop After a latent period 
(one to five minutes), the contractions on the drum 
increase markedly in height, reaching a maximum 
after several nunutes On removal of the clamp 
the circulation in the nerve is resumed The 
muscle contractions gradually during some 
minutes return to approximately the original 
original height The blood supply to the muscle 
has not been interfered with The increased con- 
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traction height is therefore due to a change in the 
nerve at or near the point of stimulation 

A convertible kjmograph with synchronous 
motor, and a timing pendulum for universal 
driving current W T Porter and F II Pratt 
Dover and Wellesley Hills u Massachusetts The 
kymograph, driven by a self-starting mductoi 
motor, is adapted to either single cylinder or 
long-paper use The range of 13 speeds is fiom 1 
revolution in 12 hrs up to 1 revolution pci second, 
with directly selective intei mediate stages The 
motor will carry even the long paper quietly and 
evenly at high speed for over an hour 

The pendulum is actuated each second by the 
mutual attraction of two opposed electromag- 
nets, one of w'hich, together with a meicury sw itch, 
is integral with the pendulum Powei can be 
drawn equally well from an a c or d c line, oi 
from a battery, w hile the signal output of selec- 
tive periods can be taken at w'lll from line or 
relay Continuous operation under a transformer 
can extend into many weeks (cf Pratt, Fed Proc 
3 37, 1944 ) 

Oxygen requirements of the neurones m 
sympathetic ganglia J M Posternak 1 (by in- 
vitation), M G Larrabee, and D W Bronk 
Johnson Foundation , Umv of Pennsylvania 
The rate of oxygen consumption of a sympathetic 
ganglion is measurably increased when the pre- 
ganglionic nerve is stimulated at rates as low as 3 
per second The consumption further increases 
with frequency of stimulation up to approximately 
a doubling (as previously reported) at about 15 
per second There is not much furthei increase 
w ith more rapid stimulation, possibly because the 
ganglion cells fail to respond to each volley of 
presynaptic impulses 

A small burst of oxygen consumption can be 
recorded after as few as tw r o or three volleys of 
impulse The increased rate of consumption lasts 
no longer than 15 seconds, and may be much 
shorter since there are technical limitations to 
the speed of measurement 

In these experiments the oxygen consumption 
was determined by measuring the oxygen tension 
with a tiny, suitably-polarized platinum elec- 
trode thrust into the ganglion and then observing 
the rate of fall of tension when perfusion was 
abruptly stopped 

When perfusion is stopped, the oxygen tension 
within a sympathetic ganglion falls to zero or a 
x'ery low value in less than a minute The numbei 
of gmghon cells responding to a volley of pre- 
ganglionic impulses at first is either unchanged or 
else is increased for ten or more minutes, after 
which there is a piogressive decline in response 
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The mechanisms of the initial inciease in response 
^ Inch sometimes occurs has been investigated bj 
comparing the effects of pei fusion with oxygen 
free solutions and with oxygenated solutions eon 
taming metabolic poisons 

Further studies concerning the role of the 
diet in the production of nephrosclerosis and 
hypertension by anterior pituitary preparations 
J Leal Prado 1 (by invitation), Paul Dontigny 2 
(by invitation), Ellanor Hay ind Hans Seivl 
Institut de Medecme et de dm uryie experuncii 
tales, Unwersite de Montreal, Montreal, Canada 
In continuation of our earlier pertinent expen 
ments, we examined the effect of vanous synthetic 
diets upon the nephrosclerosis, hypertension and 
adienal enlargement, caused bv lyophilized cattle 
anterior pituitary tissue 

Expel iments on hooded male lats (sensitized 
by unilateral nephrectomy, castration and a high 
Na Cl diet) indicate that on synthetic diets, in 
which the protein (casein) concentration is 15%, 
the anterior pituitary preparations cause negligi 
ble (or no) nephrosclerosis, adrenal enlargement 
and hypertension On the other hand, diets con 
taming 30% protein are highly effective in render 
mg the animals sensitive to all three of these 
manifestations of pituitary overdosage It is es 
pecially noteworthy that the nephrosclerosis and 
adrenal cortical enlargement, produced under these 
conditions, roughly parallel the increase in blood 
pressure 

The theoretic intei pretation of these effects 
will be discussed with special emphasis upon the 
possible role of the vitamin (and particularly the 
choline) content of the diet, since the addition of 
liberal vitamin (and particularly choline) supple 
ments to high protein diets tends to diminish the 
toxicity of the lyophilized anterior lobe prepara 
tions [ Subsidized by a giant of the Commonwealth 
Fund ] 

The clinical sequence of radiation damage 

C L Prosser, E E Painter and M N Swift 
(by invitation) Argonne National Laby , Chicago, 
Illinois, Unit) of Illinois, Urbana, Illinois and 
Loyola XJmv School of Medicine, Chicago, Illinois 
The patho-physiological effects of radiation in ani- 
mals depend upon the total dose, the dose rate 
and the time after exposure The general features 
of the clinical course are similar whether ionization 
is caused by penetrating external radiations or by 
alpha or beta rays from internally deposited radio 
active materials At very high dose rates of N rays 
(several hundred roentgens per minute) guinea 
pigs may die during exposuie (Henshaw) At 
lower dose rates (50 to 800 r total body at 5-15 r 
pei minute) some labbits ind clucki ns die within 
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i d ly while most amni ils show early signs of iadia- 
tion sickness This is usually characterized In 
prostration, decreised food and water consump- 
tion, gastro intestinal disturbances, vnd m the 
nbbit, granulocytosis and a marked fall 111 blood 
pressure Farly acute deaths nwj occur it 4 to 
6 diys in the dog vnd rat with dehydration Most 
acute deaths occur in different species with eich 
ty pe of ndiation at 9 to 21 day s after tre itment 
The syndrome includes leucopema, diminished in 
testinal absorption, excessive destruction of red 
cells, tissue breikdown, liver dvsfunction ind 
other alterations Terminally the aninuls show 
nonspecific symptoms of severe toxemia 

Vt still lower dose rates (e g , 12 5 r of X lays 
per day in dogs or low doses of plutonium or stron 
tiurn 89 ) subacute deaths (in dogs, rabbits, rats 
and mice) occur after several months of exposure 
These may be due to anenua or extreme emacia 
tion At doses of 1 0 r or less of X-ray s per day or 
with small amounts of deposited radioactive mate 
rials chronic deaths occur in mice and rats after 
about 200 days Many of these deaths are caused by 
tumors 

An epmephnne-like catechol compound m 
the brain W Raab (introduced bi F J M 
Siehel) Division of Experimental Medicine, Umv 
of Vermont, Burlington, Vermont Relatively high 
concentrations of an epinephrine like catechol 
compound were found in the brains of rats and 
dogs, both by colorimetric (modified method of 
Shaw) and biological tests in dialyzates of brain 
tissue The highest concentrations were found in 
the big ganglia (corpus striatum, thalamus and 
hypothalamus), smaller amounts in the cortex 
and still smaller amounts in the subcortical white 
matter and corpus callosum 

An average increase of 16 per cent in the total 
rat brain occurred following injection of epi- 
nephrine (2 5 microgram/gram) and a diminution of 
24 per cent following adrenalectomy Large doses 
of insulin gave rise to an lucrease of 28 per cent , 
thyroxin had no significant effect 

In human suboccipital cisternal fluid the aver- 
age concentration was more than twice that found 
in the lumbar fluid 

The epinephrine like material isolated from the 
brain by dialysis was equal to epinephrine in vaso- 
pressor activity but differed from it in the follow- 
ing respects no intensification of the blood pres- 
sure effect through cocaine, weakening but not 
inversion of the blood pressure effect through 
ergotamine, constriction of the rabbit's intestine, 
inhibition of the frog heart , lower “denominator of 
specific ratio” (Shaw 's method) 

Pending further chemical identification the 
term “eacephalin” is proposed for the substance 
in question 

The gut constricting properties of the cerebro 


spinal fluid (Dixon, Trendelcnbuig) and the ap 
pearunte of i gut constricting substance in the 
blood in anxiety states (Milhorut et al ) suggest 
the identity of this latter substance with encepha 
lin which is believed to be fundamentally involved 
m the psycho somatic ispects of emotional pat 
terns [This study has been supported in part by a 
grant from the John and Mary K Marhle Founda 
lion ] 

Alveolar gas changes during breath holding 
II Ruix, V B Chis, and Wallace O Fenn 
Dept of Physiology, Unit ersily of Rochester School 
of Medicine and Dentistry, Rochester, New York 
With inspired oxygen tensions ranging from 70 to 
700 nun Hg, the alveolar oxygen and carbon diox- 
ide concentrations, and arterial saturation by the 
oximeter were recorded for S subjects before 
breath holding and at the breaking point 

During apnoea the oxygen uptake from the lung 
is normal at high O- tensions, but falls to 25% at 
the lowest tensions (18,000 ft altitude) As most 
of the CO is retained by the blood and tissues 
higher oxygen tensions give nse to alveolar RQ’s 
as low as 0 1 When the R Q is less than 1 0 the 
lung volume decreases If N is present this results 
chiefly m an increased pN- and a rapid decrease in 
pO When no N- is present the volume decrease 
chiefly prevents a fall in pO , so that the pCOs 
is much higher at the breaking point for the same 
initial alveolar pO. 

The alveolar pO. and pCO are the principal 
stimuli w Inch determine the breaking point While 
these two are additive, the oxygen factor becomes 
neghble at high O. tensions and the carbon dioxide 
factor at low 0« tensions 

Application of Gray’s Multiple Factor Theory 
indicates that the breaking point occurs w hen the 
total stimulus from CO and O induce an alveolar 
ventilation ratio of 8 Acclimatization to an alti- 
tude of 10000 ft for several weeks (three subjects) 
changed the breath holding values in such a way 
as to indicate an increased sensitivity of the res- 
piratory center to CO» and a decreased sensitivity 
to O lllork done under contract with Air Materiel 
Command, Wright Field ] 

Reflex sweating responses and the influence 
of arterial occlusion upon sweat gland activity 
Walter C Randall Dept of Physiology, St 
Louis Umv School of Medicine, St Loins, Mo 
The sweat glands may be stimulated reflexly by 
application of heat to one side of the body even 
though blood flow to the heated area is occluded 
It is demonstrated therefore that purely reflex 
sweating may occur, and that this does not neces- 
sarih involve an increase m blood temperature at 
sweat centers in the CNS Suchreflex responsesof 
the sweat glands are relatively diffuse and not 
confined to specific dermatomes 

During profuse sweating in i warm environ- 
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ment, the brachial artery on one side was occluded 
and sweating responses on both forearms studied 
Although sweating did not immediately cease on 
the occluded arm the number of functional sweat 
glands progressively decreased over a period of 20 
to 30 minutes Neither was cyclic sweating abol- 
ished, but each peak was marked by fewer sweat 
spots As soon as sweating had thus declined to 
low levels, radiant heat was applied directly to 
the area, and following a short delay, during which 
skin temperature in the area rose rapidly, high 
peaks of sweating were observed Similar peaks of 
sw eating could be induced reflexly by application 
of radiant heat to the opposite, non-occluded arm 
for at least 20 minutes following occlusion Typical 
cyclic sweating continued on the normal, non- 
occluded arm throughout the experiment Thus it 
is established that although sweating may progres- 
sively decline and finally stop after prolonged 
occlusion, the sweat glands themselves are not 
exhausted since they will respond to relatively 
strong stimulation for a period of at least 30 
minutes following occlusion 

Non-effect of hysterectomy on the ovary 
Brooks Ranney (by invitation), B M Peckhaxi 
(by invitation) and R R Greene From the 
Dept of Physiology, Northwestern Umv Medical 
School, Chicago, Illinois For years there has been 
controversy concerning a postulated influence of 
the uterus on ovarian function To study this 
Shelesnyak and Schwarz (1944) hysterectomized 
tweDty-tivo day-old rats and sacrificed them six to 
twenty one weeks later They reported that ovar- 
ies of experimental animals showed a “uniform 
picture” — (1) fluid within ovarian capsules, (2) 
red, swollen ovaries, apparently larger than con- 
trol ovaries, though no significant weight dif- 
ferences were found, and (3) microscopically, 
“marked luteinization and depressed follicular 
development” in experimental ovaries 

This experiment was repeated using fourteen 
hysterectomized rats and fifteen controls To rule 
out a possible effect on ovarian function conceiv- 
ably resulting from fluid pressure within the re- 
ported capsular cysts, additional groups of fourteen 
decapsulated and fifteen hysterectomized, de- 
capsulated rats were included Rats were operated 
upon at twenty-two days and were sacrificed and 
examined sixteen weeks later Vaginal smears 
from each animal, examined daily for two weeks 
preceeding autopsy, show'ed equal physiological 
responses to endogenous ovarian hormones in all 
four groups Ovaries were fixed, weighed and ex- 
amined microscopically No significant group 
differences in mean ovarian weights were de- 
monstrable, nor were ovarian weights of those five 
hysterectomized rats which developed unilateral 
cysts of the ovarian capsule significantly larger 
Microscopically, the appearance of corpora lutea, 


follicles, vaginal mucosa and endometrium (when 
present) m all foui groups varied only with the 
stage of cycle during which each animal was sacri- 
ficed 

In summary, no significant functional or micro- 
scopic differences were observed between the 
ovaries of hysterectomized rats and those of control 
rats 

Purification of the substance which is re- 
sponsible for the vasoconstrictor activity of se- 
rum Maurice M Rapport (by invitation), Vuu\ 
Alden Green (by invitation) and Irvine H 
Page From the Research Division of the Cleicland 
Clinic Foundation, Cleveland, Ohio A highly active 
vasoconstnctoi preparation has been obtained from 
beef serum by the following method The proteins 
are precipitated at acidic pH with ethanol and 
removed by filtration The filtrate is concentrated 
to a small volume and inactive material is pre- 
cipitated with acetone After evaporation of the 
acetone, extraction with chloroform lemoves an 
other inactive fraction The aqueous phase is then 
saturated with ammonium sulfate and extracted 
with butanol The active material is precipitated 
from the butanol as a crystalline diliturate 

The vasoconstrictor activity has been followed 
by means of the isolated rabbit ear perfused with a 
modified Ringer solution Some chemical propei- 
ties of the preparaton will be discussed 

The human sensorimotor cortex as studied by 
electrical stimulation Theodore Rasmussen (by 
invitation) and Wilder Penfield Dept of Neu- 
rology and Neurosurgery, McGill Umv , and Ihe 
Montreal Neurological Inst An analysis was made 
of the responses produced by stimulation of the 
human cortex in 206 operations performed under 
local anesthesia With a few minor changes and 
additions, the previous analysis by Penfield and 
Boldrey (Brain 60 389-443, 1937) was corroboiated 

Sensory responses for the extremities were con- 
tralateral, but in the face area 10 per cent of the 
stimulations resulted in bilateral or ipsilateral 
sensation These points were all situated in the 
anticipated sensory sequence and frequently were 
adjacent to loci pioducmg the usual contralateial 
responses pertaining to that part It may be 
pointed out that head and neck responses were 
found between the representations of arm and 
trunk Furthermore, intra-abdominal sensation is 
localized at the lower end of the precentral gyrus, 
below the area foi mouth and throat The extent 
of this representation into the fissure of Sylvius 
and on to Island of Red has not yet been deter- 
mined 

Combined responses characteristically involved 
adjacent units in the sequence and, like responses 
to local strychmmzation, very rarely crossed the 
boundary between face and arm or between arm 
and leg 
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Responses from the banks of the Rolandic 
fissure, elicited after excision of either the pre- 
or post central gyrus, were, in general, similar 
to those produced from the surfaces of these gyn, 
adj went to the fissure On the medial surface of 
the hemisphere, upper leg responses w ere near 
the surface w hile the toe responses is ere nearest 
the gyrus cinguli 

•V comparison with results obtained in animals 
b\ the method of evoked potentials revealed cer- 
tain apparent discrepancies which need further 
study 

Studies on sodium metabolism with a long 
half life radioactive sodium isotope Paul Reaser 
and George Burch 1 (introduced by H S Mayer- 
son) The use of a radioactive isotope entails the 
understanding of many physical and physiological 
phenomena 

With sodium 22 as a tracer an intensive investi- 
gation of the normal and abnormal aspects of so 
diurn metabolism is underway The evaluation of 
the results necessitates the consideration of purely 
phjsical factors such as dilution 

A. careful analj sis of the blood regression curves 
in 7 patients indicates a very close correlation with 
predicted behavior on the basis of intake and ex 
cretion Formulae that were devised for the curves 
obtained are confirmatory evidence that unless 
intake and urinary output are carefully considered 
quite opposite conclusions can be draw n from blood 
concentrations alone 

The predictable behavior of such a substance 
as sodium makes evaluation of abnormal mechan- 
isms easier although more questions are raised than 
ansn ered 

This discussion will be primarily concerned 
with a comparison of the theoretical and the actual 
behavior of sodium in normal patients and in 
patients with congestive heart failure and chronic 
nephritis, the abnormal subjects showing con- 
siderable differences from the normal 

Daily blood determinations were performed and 
all urine voided, ascitic fluid, edema fluid, vonutus, 
etc were collected and determined individually 

X-ray diffraction studies on human dental 
enamel B P Reed (by invitation) and C I 
Reed Dept of Physiology, Umv of Illinois, 
Chicago Professional Colleges Previously reported 
X raj diffraction data from bone of various species 
and of several varieties of natural apatite have 
yielded identical patterns When dental enamel is 
examined, the pattern depends on the number of 
crystal columns included under the beam The 
claim has been made that only after intense heating 
is the apatite pattern obtained from osseous mate- 
rials Powdered dental enamel, heated before and 
after grinding yields patterns and indices identical 


! Frcm tbe Department of Medicine Tuiane Medical School 


with those previously reported for powdered bone 
and apatite Dental enamel section taken from the 
surface of the tooth displays no orientation such 
as does the cortes of a long bone In no pathological 
state has the X ray diffraction pattern for dental 
enamel been found to be altered 

Hypercalcemia and hypervitammosis D C I 
Reed Dept of Physiology, Umv of Illinois, 
Chicago Professional Colleges The simultaneous 
occurrence of these two conditions has lead to 
great confusion about their interdependence It is 
contended that they are not necessarily so related 
Thirteen out of 209 dogs receiving doses of calci- 
ferol (2000 to 10,000 units per kilogram daily) 
developed persistent hypercalcemia ranging from 
16 to 30 nigms per 100 cc of plasma, without 
weight loss, anorexia or polyuria The maximum 
levels w ere attained m 30 to 60 days, depending on 
the average dose Initial levels of calcemia were 
attained m 17 to SI days after discontinuance of 
the vitamin Thoiough examination, both micro- 
scopic and chemical, 5 to 6 months after tbe initial 
level of calcemia ivas attained, showed no abnor- 
mality of any tissue except m two animals In one, 
there was mild tubular nephritis with calcification 
In the other, no micropathologj r was demonstrable 
but the calcium content of the myocardium was 
definitely above the range for healthy dog hearts 
On the other hand, 18 dogs out of this same senes 
died with evidence of acute vitamin D intoxica- 
tion without ever displaying hypercalcemia of 
more than 2-3 mgms and that only transiently 
All of these showed microscopic and chemical 
evidence of damage to the kidneys, liver and myo- 
cardium The range of dosage was 20,000 to 25,000 
units per kilogram per day Thus, hypercalcemia 
and vitamin D intoxication, while usually concur- 
rent are not necessarily interdependent Hyper- 
calcemia is not a reliable criterion of toxicity in 
the absence of other evidence 

Electron microscopy of erythrocytes from dog 
blood C I Reed and B P Reed (by invitation) 
Dept of Physiology, Umv of Illinois, Chicago 
Professional Colleges A few observations have 
been made on normal erythrocytes which show 
them to be entirely homogeneous internally Any 
evidence of orgamzed structure in the cytoplasm 
therefore, must represent a departure from normal 
state and msipient lysis Nevertheless, it appears 
that certain details visible m partially lysed cells 
may be of significance Cells dried too rapidly in 
air show crenation under the light microscope but 
by electron microscopy show marked folding of the 
surface layer while the biconcave form is still 
demonstrable With too rapid drying in vacuo, the 
incipient stages of lysis are characterized by the 
appearance of very fine eosinophilic granules sur- 
rounded by homogeneous cytoplasm With still 
more rapid drying m vacuo, most cells show masses 
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roughly fibioblastic in form which appear to be 
formed by coalescence of these granules into ag- 
gregates with incorporation of amorphous non- 
staimng material The striking similarity of size 
and outline suggests that these masses are of 
homogeneous composition With a still more ad- 
vanced lysis, these masses tend to assume patterns 
characteristic for each cell It is unlikely that 
these masses are of molecular proportions, but are 
rather patterned aggregates of hemoglobin with 
another component These changes come about 
regardless of the method of fixation of specimens 
which suggests that they have structural signifi- 
cance 

A modification of manual method of artificial 
respiration C I Reed Dept of Physiology, Umv 
of Illinois, Chicago Colleges The subject is placed 
as in the official Red Cross method The operator’s 
hands are placed at sides of lower ribs w ltli thumbs 
extending niesially, the feet are placed opposite 
subject’s hips and the operator squats with elbows 
inside his own knees The operator rocks on balls 
of feet, mesad pressure of knees forces hands both 
downwaid and niesially, thus compressing thorax 
from sides more than postero-anteriorly Using 
normal subjects with recording spirometer m 
place, it was demonstrated that, in the same sub- 
ject, the mean volume exchange w r as 20% better 
than with the older methods Disadvantages are 
(1) an operator with broken arches cannot lock 
satisfactorily, (2) the position is awkward and 
grotesque Advintages are (1) greater volume 
ventilation (2) less danger of costal injury (3) 
the operator can continue unrelieved foi a longer 
period One wholly inexperienced opciatoi con- 
tinued without interruption for 117 minutes 


Volume exchange in cc 


Subject 

Red Cross method 

ModiBed method 

1 

108 

119 

2 

77 

91 

3 

49 (female) 

63 

i 

91 

107 

5 

S3 

93 

0 

131 

155 

7 i 

115 

160 

8 j 

156 

1S8 


Electron microscopy of bull sperm C’ I Reld 
and B P Reed (by invitation) Dept of Physi- 
ology, Umv of Illinois, Chicago Professional 
Colleges Clark and associates reported as new 
observations on speim first made by means of the 
electron micioseope the existence of a protoplasmic 
cap and a brush branched tail tip We have con- 
firmed these observations on fresh bull sperm 
In iddition, a certain number of oigamsms in 
everv field reve ded heavy granulation throughout 
the protoplasmic cap The gr mules were of the 


order of 0 25 nucions in diameter and when photo- 
graphed, gave the appearance of enlarged micro 
photographs of intestinal villi While the granules 
ippeared to encroach on the sperm head, it i s 
believed that this is due to the cap overlying the 
crescentic anterior border of the head Since the 
granules seemed to bear no relation to methods of 
preparation, it was concluded that they are not 
irtefacts It is suggested that they may represent 
age changes in the cells 

Due to the methods of preparing spreads for 
electron microscopy, it is not appropos to attempt 
to give ratios of occurrence in normal sperm 
Proportions varied among different samples of 
sperm There are no data on which to base further 
deductions of functional significance 

Effect of hydrochloric acid on the potential 
of the resting and secreting stomach Warren 
S Rehm and Lowell E Hokin (by invitation) 
Dept of Physiology, Umv of Louisville School of 
Medicine, Louisville, Ky An attempt has been 
made to reconcile the apparently conflicting re 
ports in the literature on the relationship between 
gasti ic secretion and potential (Rehm and Hokin, 
Am J Physiol in press) On the basis of this 
previously reported work, one would anticipate 
relatively little change in the gastric potential 
after histamine stimulation when HC1 of approx 
imately the same concentration as that of gastric 
juice was in contact with the stomach Using a 
technique described in the above reference, 0 10 
N HC1 was placed in contact with the mucosa of 
the resting stomach of amytalized dogs, and, after 
the potential had reached a relatively const int 
level, histamine was adnumsteied subcutaneously 
This was followed by relatively little change m 
the potential (maximum change about 5 mv ) 
No attempt w r as made to determine the secretory 
rate while the HC1 was in contact with the mucosa 
Measurements of the secretory rate after replace 
ment of the HCI with normal saline revealed that 
the stomach was actively secreting HCI Further 
experiments were performed in which the level of 
the potential of the resting stomach was deter- 
mined with 0 16 N HCI in contact with the mu- 
cosa The HCI was then replaced with saline and 
histamine was administered After the secretory 
rate had reached a relatively high level, the saline 
was leplaccd with 0 16 N HCI Comparison of the 
levels of the potentials in the secreting and resting 
stomach (for a given dog), when 0 16 N IICl was 
m contact with the mucosa, revealed that they 
were of the same magnitude within a few mv 
The effect of applied current on the potential 
between a dead stomach and HCI Wariux S 
Rehm and Lowell E Home (by invitation) 
Dept of Physiology, University of Louisville 
School of Medicine, Louisville, Ky It was found 
(Rehm, Fed Proc this volume) that when elec- 
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tneal currents of nugiutudes of as much is 3 or 
4 nullum percs pu cm * n ere passed across (lie 
stomach \\ ill, the effective electromotive force of 
the stomach leveled off it a value definitely ibove 
zero Any thcoiy attempting to account for the 
origin of the potential of the stomach must be 
able to account for the ability of the stomach to 
give rise to currents of these magnitudes In order 
to determine the ability of a potential, originating 
from unequal ion mobilities, to deliver current 
the following method was used Hydrochloric acid 
(016 N) was pheed m contact with the mucosa 
of a dead stomach md appropriate electrodes were 
connected to this system Under these conditions 
the potential was ibout 20 mv (serosa positive to 
mucosa in external circuit) An external electio- 
niotive force was connected m series with the 
stomach When currents of 1 milliampere per 
cm 1 were passed through this system the effee 
tive electromotive force gradually decreased to 
zero over a period of about 10 minutes, and con- 
tinued passage of the current resulted m a reversal 
of the electromotive force After the circuit was 
broken the potential gradually increased to ap 
proximate!} its original value This latter finding 
is evidence that the decrease m the electromotive 
force was not due to a decrease in the concentration 
of HCl in the solution in contact with the mucosa 
The effect of applied current on the potential 
of the resting stomach Warren S Rehm Dept 
of Physiology, l/nii of Loom tile School of Medi 
cine, LomsviUe , Kij It was shown in pievious 
work (Am J Phvsiol 139 1 , 1943) that when the 
stomach potential was shunted through a low 
external resistance the total IR drop in the uicuit 
was essential!} equal to the open circuit voltage 
These findings indicate that the stomach is capable 
of producing more than this amount of electrical 
energy Experiments were designated to detennme 
how much electrical energy the stomach could 
produce An external electromotive force was 
placed in senes with the stomach, and under these 
conditions the electrical energv output would be 
equal to the product of the current and the effec- 
tive electromotive force of the stomach Attempts 
at calculating the electromotive force while the 
current was flowing were unsuccessful because of 
fluctuations of the resistance of the circuit The 
effective electromotive force of the stomach was 
determined during a period of current flow bv 
momentanl} breaking the circuit, at intervals 
and measuring the open circuit voltage With this 
method it was found that with current densities 
of al out 0 5 nnllmntperes per cm 1 the potential, 
after a temporary decrease, increased and reached 
a level near the original resting level As the cur 
rent densities increased the level of the potential 
decreased until, with currents of about 5 nnlh 
amperes per cm 3 , the potential was reduced to 


approximated zero The rate of electrical energy 
output was calculated and it was found to reach 
a maximum when the current densit} was in the 
neighloibood of 2 5 milhamperes per cm 3 

Comparison of the mechanisms whereby NaN 3 
and 2-4-dinitrophenol suppress anaerobic carbo- 
h}drate assimilation John M Rliner (by m- 
vit ition) and S Spiegelman Depl of Bacteri- 
ology, Washington Lmv , School pf Medicine, St 
Louis, Mo It is well known that both NaN 3 and 
2-4 dinitrophenol (DNP) can inhibit the anaerobic 
assimilation of carboh}drate as well as many other 
processes (e g , differentiation, nitrogen assimila 
lion, enzymatic adaptation, etc ) 

Recent studies (Spiegelman and Ixnmen, Sci- 
ence, 104 581, 1946) with P” have shown that 
while both agents can prevent nucleoprotein P 
turnover, DNP is relatively ineffective as com- 
pared with azide m depressing the acid soluble 
P-turnover This finding made it difficult to under- 
stand the effectiveness of DNP in preventing the 
assimilation of carboh}drate which presumably 
involves mainly the acid soluble phosphate 
Accordingly, a moie detailed comparison of 
the effects of DNP and azide on carbohydrate as 
sinnlation was made If a known amount of glucose 
is fermented by yeast, about 25% is assimilated 
and cannot be accounted for by the products of 
fermentation This assmnlatory process is equally 
well inhibited b} 2 5 x 10 _< M DNP and by 1 x 
JO -3 M NaNj, providing these agents are present 
during the metabolism of the added glucose A 
striking difference is noted, however, if they are 
added after the assimilatoiy process has been 
completed The addition of NaN 3 has no effect on 
the ability of a cell to retain the carbohydrate 
stored The addition of DNP, however, causes a 
renewed evolution of CO- which ends when the 
carbon recovery is virtually complete 

This indicates that the absence of carbohydrate 
assimilation m the presence of DNP is due, not 
to the ability of this compound to prevent this 
process, but rather to its capacitv for stimulating 
the utilization of the stored carboh} drate Azide, 
on the other hand, prevents the actual formation 
of the endogenous carbohv drate This interpreta- 
tion is consistent with the P 33 data mentioned 
previously 

The relation between the duration of systole, 
stroke volume, ventricular work and cycle length 
John AV Remington and AV F Hamilton Depl 
of Physiology, Univ of Georgia School of Medicine , 

1 ugitsta Georgia The method described recently 
for the calculation of the stroke volume from the 
pressure pulse contour indicates that the ejected 
volume is, all other things being equal, a func- 
tion of the duration of systole To determine 
whether under natural conditions, the relation 
ship hr tween these two factors still holds, the two 
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quantities were measured in some COO dog pulse 
contours In many cases the stroke volume meas- 
urement was controlled bj the dje injection 
method 

The duration of mechanical sj stole is influenced 
b\ the duration of the cycle, as is well knowm 
With quite low heart rates, however, there is 
little correlation between cycle length and dura- 
tion of systole The formulae of Ashman or of 
Bazett, therefore, do not fit our data over the 
w hole range of cycle length 

Theie is a high correlation between length of 
sj stole and both stroke volume and ventncular 
work per beat Duration of systole will predict 
these quantities (pel sq M) with an average error 
of about 25% 

The contours of the ejection and work cuives 
during systole suggests how these factors are 
related to systolic duration As found by Wiggers, 
for the exposed heart, systolic duration in our in- 
tact animals is lessened by increased arterial re- 
sistance, myocardial stimulation or acute myo- 
cardial failure It is prolonged by a decrease m 
arterial resistance or an increased filling of the 
ventricle The influence of these factors remains 
when the cycle length is held constant by atropine 
or is corrected for mathematically [This investi- 
gation was aided by a grant from Life Insurance 
Medical Research Fund ] 

Application of the strain gage dynamometer to 
quantitative evaluation of uterine activity in 
experimental animals S R M Reynolds and 

I H Iv viSEii (by invitation) Carnegie Inst of 

II ashmgton, Dept of Embryology, Baltimore 5, 
Md Measurement of the absolute expulsive force 
of the uterus can be made with the strain gage 
djnamometer In its present form the technic is 
restricted to acute experiments, particularly where 
the effects of drugs or biological agents upon the 
uterus are being studied It may also be applied 
with minor modifications to other viscera Other 
technics do not lend themselves as well to quanti- 
tative application 

The procedure is as follow s a loop of uterus is 
tied off and distended slightly with physiological 
saline A 20 gage hyperdernuc needle is attached 
through an adapter to a strain gage filled with 
saline (Statham, model PS-1G-120) The needle is 
inserted into the distended uterus Records of 
atmospheric and uterine pressures are made photo- 
graphically with a seismic oscillograph of high 
sensitivitv The record is analj r zed by measuring 
with a planimeter (1) the total area under the 
cuive for any period of time, and (2) the area 
under a “corrected” curve in which the bases of 
all active contractions have been connected By 
> dividing the areas so determined by the number 

seconds involved, and coirecting foi the weight 

uterine tissue in the loop of uterus, (and refer- 


ence to a calibration chart) the average expulsivo 
effort of the uterus per gram of tissue per second 
is obtained The second measurement yields the 
amount which is attributable to the tonus under 
the conditions of the experiment, and the first 
measurement less the second yields that which is 
attributable to active uterine contractions 
Differential uterine tensions and the flow 
of maternal blood through the uterus during 
pregnancy S R M Reynolds Carnegie Inst 
of Washington, Dept of Embryology, Baltimore 5, 
Md During pregnancy in the rabbit, the con- 
ceptus is spheroidal until after the twentieth day 
By the tw'enty-fourth day, the conceptus is cylin- 
drical The flow of maternal blood through the 
lateral uterine vein in the uterine wall is affected 
by the shape and size of the conceptus ( Ymer 
J Physiol , 14.8 77, 1947) The differential in 
tension between the mesial antimesial pole and 
the lateral margins of the conceptus is a function 
of the relation of the cube of the two semi axes 
to each other for spheres, and the squares of the 
semi axes for cylinders This is seen by clearing 
the respective equations for tensions in the walls 
of hollow elastic bodies of similar shapes 

Measurements of 273 living conceptuses yielded 
a curve of increasing differential tension between 
the mesial and anti-mesial margins of the spheroi- 
dal conceptus up to the twentieth day, increasing 
from 1 17±0 05 on the twelfth, to 2 02=b0 04 on 
the twentieth day When the conceptus becomes 
cylindrical, the differential tension was 1 47 ± 
0 04 The rate of maternal blood-flow in the lateral 
uterine vein diminished as the differential tension 
increased The extent of decrease in blood flow 
m the non-distended uterus early in pregnancy 
when T lateral = T mesial and the tune of maximum 
differential of tension on the twentieth day ^lat- 
eral = 2 02 T mesial) is 43% When the conceptus 
changed to a cylinder, with the decrease m tension 
differential noted above, the rate of maternal 
blood-flow was restored proportionately 

Experiments on the inactivation of pentothal 
R K Richards Dept of Pharmacology, Abbott 
Labys , North Chicago, Illinois In contrast to 
barbital which is largely excreted as such by the 
kidneys, the vast majority of the short acting 
barbiturates, including the ultra short acting 
evipal were shown to be destroyed in the body 
The liver was proven to be the most important 
organ m their metabolism It was assumed that 
pentothal (thiopentobarbital) is similarly de- 
stroyed Howevei , experimental evidence from 
this laboratory and other investigators definitely 
indicates that the liver is not of outstanding im- 
portance in the inactivation of this drug While 
there was no doubt on its destruction in body, 
the primary site of this process has remained ob- 
scure so far We conducted experiments in which a 



\MERIC VN PHYSIOLOGIC \L SOCIETY 


189 


0 5% solution of pentothal in ice cooled heparin- 
ized rabbit blood was injected l v in mice Ap- 
proximately 3 cc /kg were necessary to produce 
sleep in approximately 75% of the mice If such 
solution is kept at this temperature, this dose 
does not change significantly However, if it is 
incubated at 37 5%, the amount necessary for the 
same effect rises to 5 cc m about 15 minutes and 
G cc in 30 minutes Longer incubation is not much 
more effective and leads to the appearance of a 
toxic factor Neither pentobarbital nor evipal 
were similarly affected by blood Plasma had very 
little effect upon pentothal in vitro Human blood 
possesses qualitatively and quantitatively the 
same activity as rabbit blood It is believed that 
other organs participate in the destruction of 
pentothal Work on these and related problems 
continues 

The conducting sjstem in human foetal hearts 
and implications regarding Q-T based thereon 

Jane Sands Robb and Cornelius T K ax lor 
(by invitation) Dept of Pharmacology, College 
of Methane, Syracuse Umv , Syracuse, N Y 
Specialized tissue described by us in 1946 for the 
guinea pig heart has been found in human foetal 
hearts (one studied was loaned by the Carnegie 
Institute of Washington) The staining reaction 
(Masson, Mallory) is different from heart muscle, 
a sheath is present, very numerous terminal 
twigs supply limited areas Transition from this 
type of cell to ordinary muscle is gradual We stdl 
suggest that size of the area and some lack of 
simultaneity in onset (due to longer conducting 
strands leading to some islands at the base and 
lateral walls) along with cellular activity of the 
area determine QT duration Anatomically a 
muscle may be a syncytium without being one 
functionally, for such limited adjacent areas will 
be refractory at the same time If one area ceased 
to be refractorv when contiguous areas were ac- 
tive, a situation leading tq fibrillation would occur 
Fibrillation would spread not according to anatomi- 
cal syncytium but w henever a local area had ceased 
to be refracto'y If QT is a record of relatively 
simultaneous depolarization and repolanzation in 
multitudinous small areas, it is easy to see why 
P R varies directly with heart size while QT does 
not, why QRS is of similar duration in human 
and beef hearts which do vary in size, why ex- 
tremes of times for surface activation do not agree 
with the slow rate of conduction supposed to be 
true for ventricular muscle According to this 
hypothesis the P Q interval includes auricular, 
a-v nodal, Bundle, and Bundle branch depolariza- 
tion QT is limited to potential changes in ven- 
tricular muscle [ This work was supported, by a 
grant from the Life Insurance Medical Research 
Fund and the Hendricks Fund ] 

Variations m QT and in QT to cycle ratio 


Jane Sands Robb and William G Turman (by 
invitation) From the Dept of Pharmacology, 
College of Medicine, Syracuse Umv , Syracuse, 
N Y Li connection with studies being made in 
this laboratory the question rose whether QT 
could be changed at will by physiological proce- 
dures and whether experimentally more than one 
QT duration for a given cycle length could be 
produced on demand It has long been know n that 
vagal stimulation or administration of acetyl cho- 
line reduced QT relative to cycle and that epi- 
nephrine or accelerator stimulation had the opposite 
effect In dogs, anaesthetized with pentobarbital, 
the QT/cycle ratio averages 50 If the vagi are 
stimulated the ratio decreases to 10 or less When 
atropine is given and the vagi cut, the QT/c 
ratio averages 60-65 If, in addition, the accelera- 
tors are stimulated or epinephrine given the 
QT/c ratio rises even to 90 or above If the heart 
is denervated in an acute experiment and some 
asphyxia allowed to occur the rate slows By this 
means, cycle lengths comparable to those of vagal 
stimulation are obtained but now the QT/cycle 
ratio is long If asphyxia is allowed to become 
extreme cycle remains long but QT shortens and 
this cannot be a vagal effect While one may answ er 
both questions in the affirmative all the mecha- 
nisms are not clear How does \agal stunulation 
affect the ventricle to which it is not distributed? 
With slower rates and greater filling one expects 
a longer more forceful systole If the short vagal 
QT were due to coronary vasoconstriction one 
would expect vagal stimulation aDd asphyxia to 
cause the same results which is only the case if 
asphyxia is extreme [ This work was supported by 
a grant from the Life Insurance Medical Research 
Fund and the Hendricks Fund ] 

The respiratory response of the rat to hydro- 
gen cyanide poisoning W A Robbie (introduced 
by H H Hines) Slate Unit of Iowa, Iowa City 
Recent improvements in the measurement and 
control of HGN gas concentration and the develop- 
ment of a convenient technique for following the 
oxygen uptake of small mammals has made it 
possible to make quantitative observations of the 
effect of cyanide on respiration Vt concentrations 
of 100 gammas of HCN per liter or lughei the ex 
posed rats die w ithin an hour or less At 70 gammas 
per liter they live for 2 to 6 hours, and if the con- 
centration is reduced to 40 gammas the rats may 
live for several days In exposures at the inter- 
mediate concentration the animals show a period of 
pronounced vasodilatation which is followed by 
vasoconstriction and convulsions \t the time of 
the convulsions and loss of consciousness the num- 
ber of respiratory movements per minute drops to 
about one third the normal rate, and the breathing 
shifts to a gasping type The amount of oxygen 
consumed by the animals closely parallels the 
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number of respiratory movements and may drop 
to 40% of the control level during the last hour of 
life of an exposed animal If the HCN flow is dis- 
continued after the animals have been uncon- 
scious for an hour the recovery is rapid The number 
of respiratory movements is markedly increased 
above the normal as the carotid sinus mechanism 
is reactivated, and the oxygen consumption in- 
creases to the control level or slightly exceeds it, 
but there is no marked oxygen debt apparent 
Infant rats are much more resistant to HCN than 
older ones 

The influence of fasting on the peripheral 
utilization of sodium beta-hydroxybutyrate in 

the rat Sidney Roberts and Clara. M Szego 
Worcester Foundation for Experimental Biology, 
Shrewsbury, Mass The rate of disappearance of 
intravenously administered sodium beta-hydroxy- 
butyrate was studied in abdominally eviscerated, 
bilaterally nephrectomized male rats The influ- 
ence of liver and kidney upon the production, 
utilization, and excretion of this compound was 
thereby eliminated, so that peripheral tissue 
utilization per se could be investigated 

In most instances, the beta-hydroxybutyrate 
was injected into the saphenous vein immediately 
after operation in an amount equivalent to 32 
mg acetone per 100 gm body w eight All ammals 
were sacrificed eithei immediately or one hour 
later Carcass and blood were analyzed for acetone, 
acetoacetate, and beta-hydroxybutyrate 

It was found that animals fasted 48 hours prior 
to operation utilized the injected substance nearly 
twice as rapidly as fed rats Thus, the average 
rate of disappearance was about 10 5 mg acetone 
equivalents/100 gm body wt /hr in the fasted 
group, and approximately 6 0 mg /100 gm /hr 
in the fed group The rate of disappearance of 
blood acetone bodies in individual ammals after 
injection reflected the rate of utilization by the 
entire carcass of the same ammals No significant 
quantities of acetoacetate or acetone could be 
found m the blood or carcasses of either group 

The significance of these observations will be 
discussed [Aided by a grant from the Society of 
tke Sigma Xi ] 

The effect of urethane upon the erthyrocyte 
membrane Eugene D Robin (by invitation), 
Abraham Dura (by invitation), Leonard Ess- 
man (by invitation) and Chester E Leese 
Dept of Physiology, George Washington Umv 
Medical School Fuhner and Neubauer observed 
that 1 04 Molar urethane hemolyzes red blood 
cells Since 1 04 Molar urethane is 3 58 times as 
concentrated as isotonic urethane, from the stand- 
point of osmotic relationships it should cause 
Ltrenation of red cells rather than hemolysis 
k The hemolytic effect of several concentrations 
of urethane in water solution was noted Hypo- 
tonic, isotonic, and hypertonic solutions up to 


concentrations of ten per cent were capable of 
hemolyzmg erythrocytes, twenty per cent solu- 
tions ciused partial hemolysis, twenty-four per 
cent urethane and higher concentrations caused no 
hemolysis 

This effect was interpreted as follows Urethme 
has two opposing actions on the ery throcyte mem 
brane 'Vetion one tends to increase the permeabil 
lty of the membrane thereby allowing water to 
enter the cell and hemolysis to take place Action 
two is due to the osmotic piessme exerted by 
ui ethane molecules in solution and in hypertonic 
solutions tends to draw water out of the cell In 
hypotonic solutions both actions supplement each 
other and hemolysis takes place In isotonic solu- 
tion the hemolytic effect prevails and hemolysis 
still occurs In hypertonic solutions the hemolytic 
effect is stronger and hemolysis occurs until a 
concentration of twenty per cent is reached 4t a 
concentration of twenty per cent the osmotic 
effect of the urethane begins to overbalance the 
hemolytic effect and only partial hemolysis occurs 
\t a concentration of twenty -four per cent and 
greater the osmotic effect is stronger than the 
hemolytic effect and no hemolysis occurs 

This theory was tested by the addition of 
strongly hypertonic solutions of NaCl and ICCl 
(equimolar) to varying concentrations of urethane 
Hypotonic and isotonic urethane now caused only 
partial hemolysis instead of complete hemolysis 
Five per cent and ten per cent urethane still had 
enough hemolytic effect to overcome the osmotic 
effect of the urethane plus the salt molecules and 
complete hemolysis occurred Twenty per cent 
urethane plus the salt solution caused no hemol 
ysis since the osmotic effect of the urethane and 
salt was now stronger than the hemolytic effect 
of the urethane Since Iv is an mtra-cellular sub- 
stance and Na is an extra-cellular substance, it is 
felt that the only common mode of action would 
be osmotic protection 

This effect has been observed only in vitro 
since fragility tests on acutely and chronically 
uretharuzed rats have shown no change in the 
osmotic relationships of the erythrocyte in vivo 

The control of sweating in working men Sid 
Robinson Dept of Physiology, Indiana Umv, 
Bloomington At an effective temperature 1 of 25°C 
the average skin temperatures of working men 
were about 34°C and remained practically un- 
changed when the work was varied in separate 
90-minute experiments causing variation of their 
0« intake between 13 and 37 cc /kg of body weight 
per minute The men’s rectal tempeiatures and 
rates of sweating increased directly with mere 
ments in work intensity up to values averaging 
38 5°C and 850 g /hr in the hardest work Since 
skm temperature was constant in these cxperi- 
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mints the increased sweating must have been 
dependent upon a direct effect of internal tem- 
erature on the heat regulatory center and pos 
sibly also to stnnul ition of the center resulting 
from the increasing ntuio muscular activity 
In another series of DO minute experiments the 
work was kept constant (0 intake 19 cc /kg /min ) 
while the effective temperature was varied be 
tween 10 and 32 5°C The effective temperature 
remained constant during each experiment In 
these tests each man's rectal temperature rose to 
about the same level every time, but average skin 
temperature and rate of sweating increased di 
rectly with increasing effective temperature in 
this range, the values varying from 28 to 36°C 
and 50 to 1500 g /hr respectively Thus the stimu 
lus for increased sweating here appears to depend 
entirely upon reflexes from the skin 

In other experiments at the same work (0-. 
intake 19 cc /kg /mm ) men’s rectal and skin 
temperatures and rates of sweating all increased 
with increments in effective temperature between 
32 5 and 35°C to maximal values of about 40 5°C , 
38 4°C and 2000 g /hr respectively 

Evidence for a temperature-sensitive center 
in a poikilotherm, the turtle S Rodbard (with 
the technical assistance of L Taylor) From the 
Cardiovascular Dept , Research Inst , Michael 
Reese Hospital, Chicago, Illinois A direct rela 
tionship between the body temperature and the 
systemic arterial pressure has been demonstrated 
in the turtle, the rabbit and the chicken It ap- 
peared to be of interest to determine whether this 
relationship was mediated through the direct 
action of the peripheral vasculature, or through 
the central nervous system 

Section of the spinal cord at Ci (in 8 turtles) 
or pithing of the brain (in 4) caused a fall in blood 
pressure to an average of 15/10 mm Hg This 
pressure was maintained for periods up to 48 hours 
Spinal reflexes reappeared almost at once Injec 
tion of epinephrine resulted in a sharp rise in 
arterial pressure of the same order as that seen in 
the intact animal, indicating that the peripheral 
vasculature is capable of responding to pressor 
agents However, these pithed or cord sectioned 
animals differed markedly from the intact am 
mals in that cooling or warming no longer had an 
effect on the arterial pressure 
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These results indicate that the turtle, a poi- 
kilotherm, has a center in the brain which is sensi 


tive to changes in body temperature The response 
of this center is manifest in the changes in blood 
pressure attendant upon heating or cooling the 
normal animal 

Body temperature-arterial pressure relation- 
ship as a basis for physiological interpretation 
of diurnal rhythm S Rodbaru From the Cardio- 
vascular Dept , Research Inst , Michael Reese 
Hospital, Chicago, Illinois A direct relationship 
appears to exist between the body temperature 
and the systemic arterial pressure in amphibiae, 
reptiles, mammals and birds This relationship 
apparently depends upon the action of centers in 
the brain which respond to changes in temperature 

Terrestial poikilotherms such as the frog or 
turtle are daily exposed to a cycle of wide fluctua 
tions in temperature due to warming during the 
day and cooling at night These external fluctua- 
tions cause increases in body temperature and 
activity during the day, and cooling and torpidity 
durmg night Such large diurnal swings m body 
temperature and activity would appear to require 
a mechanism for co-ordination of metabolic ac- 
tivities if the animal is to survive In the turtle, 
one adjustment is made through an increase in 
arterial pressure pan passu with increasing body 
temperature, with a return to low pressure levels 
as the animal cools during the night 

In the warm-blooded birds and mammals, there 
is a 24 hour cycle of temperature fluctuation, 
qualitatively similar to those seen in the poihilo- 
therms, although this cycle is greatly reduced in 
amplitude It is suggested that this diurnal tem- 
perature cycle of the homoiotherms is a retention 
of the 24 hour temperature cycle of poikilotherms 

Some attention has previously been directed to 
cardiovascular variations in poikilotherms under 
conditions of varying body temperature, and these 
changes have been interpreted as passive re- 
sponses It would appear from our work that these 
changes are a part of a highly systematized ad- 
justment of the animal to the cycle of body tem- 
perature changes 

Action of anticholinesterases on axones and 
synapses in the cockroach, (Penplanela amen- 
cana) Kenneth D Roeder and Nancy K 
Kennedy (by invitation) Tufts College , Medford 
55, Mass It has been shown (J Neurophysiology, 
10 1947) that in the presence of 6 X lO* 6 M DFP 
(di isopropyl fluorophosphate) brief stimulation 
of the afferent nerves entering the 6th abdominal 
ganglion of the cockroach results in a prolonged 
after discharge m giant fibers in the ventral nerve 
cord Ganglionic transmission alternates from 
facilitation to temporary block, and does not 
return to normal in washing with saline The same 
effect is produced by 2 5 X 10 -7 M HTP (bexa 
ethyl tetraphosphate), which causes a permanent 
synaptic block in higher concentrations Chad 
wick and Hill (in press) have shown that either 5 
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X 10-s M DFP or 5 X 10"’ M HTP will inhibit 
90 to 95 per cent of the cholinesterase m the whole 
nerve cord 10~« M DFP or 10~ 5 M HTP will 
cause complete cholinesterase inhibition in the 
cord 

Conduction (spide height, velocity) and irri- 
tability of the giant fibers in the nerve coid are 
unaffected by the above concentrations of DFP 
or HTP In the presence of much higher concen- 
trations (6 X lO- 2 M DFP or 7 5 X 10~ 3 M HTP) 
spike potentials in the giant fibers disappear 
abruptly within 1-3 minutes, but in the ease of 
DFP they return on washing with saline The 
concentration causing a\omc block is quite criti- 
cal, lower concentrations (2 X 10 -2 M DFP) 
being without effect after 30 minutes 

While 90 to 95% cholinesterase destruction by 
DFP or HTP is closely correlated with irreversible 
synaptic instability, cholinesterase destruction 
seems to be unrelated to the a\omc effects of these 
substances It is concluded that cholinesterase 
plays an important and possibly conventional 
role m trans-synaptic conduction m insects, 
though the significance of its presence in a\ones is 
not clear l This work was made possible by a con- 
tract between Tufts College and the Army Chemical 
Corps ] 

The effect of dibenamine on the production 
of irreversible hemorrhagic shock Frank Roem- 
hild (by invitation), Harold Goldberg (by 
invitation), Raymond C Ingraham and Harold 
C Wxggers College of Medicine, Umv of Illinois, 
Chicago, Illinois The thought has prevailed for 
some time that perhaps the prolonged vasocon- 
striction induced by a severe hemorrhage may 
impair tissue blood flow to such a degree that 
extensive, irreparable damage in such organs as 
the liver, kidney and intestines occurs It is 
thought that the latter may often be lesponsible 
for the irreversible conditions which follow In 
this regard, it was decided to examine the response 
of normal dogs and of dogs primed with dibena- 
mine 20 hours in advance when subjected to a 90 
minute period of hemorrhagic-hypotension at 35-38 
mm of Hg and following which all withdrawn 
blood was reinfused Since an ‘‘adienalin reversal” 
effect was obtained just prior to the onset of bleed- 
ing m the treated dogs, it is reasonable to assume 
that the vasoconstrictor mechanisms were still 
adequately blocked 20 hours after the injection of 
the dibenamine 

Prior to bleeding, tachycardia was present, 
blood pressures were at the lower limits of normal- 
ity and the hematocrits were significantly lower m 
these treated dogs than in the control group 
Whereas 84 6 per cent of the untreated dogs de- 
veloped irreiersible shock within the 90 minute 
■ypotension period, only 38 5 per cent of the 
rcated dogs failed to recover completely The 
latter dogs were able, without the aid of vaso- 


constrictor mechanisms, to yield bleeding volumes 
equivalent to those in the untreated controls 

The improved resistance to the development of 
irreversible shock is attributed to the absence of 
prolonged vasoconstriction and its deleterious in- 
fluence on blood flow to the oigans mentioned 
above 

A study of urinary gonadotropin output m 
patients with testicular tumor Monroe J Ro 
wansxy, Eugene D Robin and Lois Gxvcy 
(introduced by C E Leese) Biochemistry Sec- 
tion Laby , Walter Reed General Hospital The 
urinary excretion of gonadotropin was determined 
in 75 cases of malignant tumors of the testicle 
The technique used in this study was a modifica- 
tion of the Heller and Chandler alcohol piecipita- 
tion method The hormone extract obtained by 
this method was injected into 25-40 gram female 
rats of the Wistar strain Se\entj-two hours after 
six I cc subcutaneous injections of the hormone 
extract the animals were sacrificed and the ovanes 
and uteri were dissected free and weighed sepa- 
rately 

The quantity of extract injected into each rat 
was equivalent to the hormone contained in one 
tenth of a 24 hour total excretion of urme This 
quantity of hormone extract from 17 normal indi- 
viduals caused no changes in the uteri or ovaries of 
test rats An increase of gonadotropin excretion 
was found in 94 per cent of the patients with 
tumors This increase ranged from quantities of 
hoimone sufficient to cause an accumulation of 
fluid in the uteius (the so-called balloon effect) 
to quantities of hormone large enough to induce 
histological changes in the uteri and ovanes of 
test rats 

We could find no definite correlation between 
the quantity of hormone excreted and the type of 
tumor piesent In patients where metastasis had 
occurred there was a tendency for mci eased 
gonadotropin excietion but this was by no means a 
quantitative or constant finding 

Histological studies of the uteri and ovaries of 
the test animals revealed that both FSH and LII 
were being excreted Patients who had undergone 
removal of one or both testicles m some cases 
showed a return to normal of gonadotropin excre- 
tion In other cases there was a decrease in the 
amount of gonadotropin excreted after orchiec- 
tomy but the level of excretion remained elevated. 
This was attributed to increased excretion of FfeH 
due to the removal of the inhibitory effect of the 
hormone, pioduced by the testis, upon anterior 
pituitaiy secretion 

This stud} indicates that there is an meteased 
excretion of urinary gonadotropin in malignant 
tumors of the testes but this increase cannot be 
used to predict the type of tumor present oi the 
course of the disease 
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Relations of anterior thalamic nuclei and 
mammillothalamic tract to limbic cor te\ Jerza 
E Rost (by invitation), Clinton X Woolsei, 
nul Llomaud W J uiciio' (by invitation) Dcpl 
of Physiology, Johns Hopkins Lmo , School of 
Medium., Baltimore 5, Md The relations of the 
anterior tlnlinnc nuclei and the mainnnlloth'iHmic 
tract to the limbic corte' "ere studied in rabbit, 
cat, ind monkey b\ retrograde degeneration and 
evoked potentnl techniques 

Th ilannc changes following loeilized cortical 
ablations in the rabbit demonstrated that the 
antuomedial nucleus projects to the interior 
limbic region, whereas theanteroventralandanter- 
odoisnl nuclei project to the retrosplemal region 

Electrical stimulation of the mammillary bodies 
m c it and monkey produced potential changes in 
the limbic .orte\ Responses were recorded from 
area 23 in the monkey and from the retrosplemal 
region in the cat Further, under some circuin- 
stmees the anterior limbic region of the cat was 
aetiv ated 

These findings, as well as the fact that the anter- 
oientral element is well developed m all mam- 
mals md is known to have connections with 
primate area 23, indicate tliat the equivalent of 
arei 23 of primates is to be sought within the 
retrosplemal familv of fields in other forms 

Therefore, description of the anterior limbic 
and retrosplemal fields as distinct regions which 
develop independently in phytogeny requires 
modification It appears that the two regions form 
a unit consisting of an anterior agranular portion 
(anterior limbic region) and a posterior granular 
sector (retrosplemal or posterior limbic region) 
Since the main known afferent connections to the 
limbic cortei are from the hy pothalamus, and 
since there is evidence that the anterior limbic 
region is an autonomic effector area, the suggestion 
is strong that the limbic cortev constitutes an 
afferent efferent mecliamsm for autonomic regu- 
lation 

Isolation of erythroblasts from the blood of 
malarial infected ducks H H Rostorfer and 
R H Rigdon (by invitation) Depts of Physi- 
ology and Pathology, Umv of Arkansas School of 
Medicine White Pekin ducks inoculated w ith Plas- 
modium lophurae obtained from highlv parasitized 
donoi birds develop a profound anemia by the sixth 
day after inoculation Birds which survive the 
infection show a remarkable erythroblast response 
bv the seventh day after inoculation From sixt 3 
ninety per cent of the cells m the blood are 
erythroblasts which upon centrifugation form a 
separate layer located above that formed by the 
normal erythrocytes and the parasitized cells 
Tins layer forms about thirty per cent of the cell 
volume It can be quantitatively separated from 
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the lower layer by repeated washing and centrifu- 
gations 

With a sample of 100 ml of blood containing a 
high erythroblast count it was possible to obtain 
a sufficient volume of erythroblasts to carry out 
determinations of cell volume, color index, oxygen 
capacity and colorimetric hemoglobin The color 
index was approximately one half the normal value 
for normal erythrocytes The cell volume index is 
tvv ice that of normal erythrocytes The hemoglobin 
calculated from the oxygen capacity was con- 
siderably lower than the colorimetric hemoglobin 
compared on the basis of the normal relationship 
in duck blood This was taken as evidence for the 
presence of non-functional hemoglobin or hemo- 
globin like pigment in these cells 

Erythroblasts were suspended in saline and 
their oxygen utilization determined in the War- 
burg nncrorespirometer and compared with that of 
uoimal erythrocytes suspended in saline Erythro- 
blasts were found to utilize approximately five 
times the amount of oxygen required by normal 
ery throcytes 

Maintenance of vasodilatation of the extremi- 
ties of normal persons over a prolonged period 
after successive meals Grace M Roth and 
Charles Sheard Section on Clinical Physiology 
and Division of Physics and Biophysical Research, 
Mayo Clinic and Mayo Foundation, Rochester, 
Mmnctosa Since it lias been shown by various 
investigators that there is a significant rise in the 
cutaneous temperature of the fingers and toes after 
the ingestion of a substantial meal, and a definite 
increase in the rate of blood flow (cubic centimeter 
per minute), the question arose as to whether the 
rise in cutaneous temperature of the fingers and 
toes could be maintained for an additional period 
by the ingestion of three or four successive sub- 
stantial meals 

Thirty five observations, each involving seven 
to eight hours, were made of the cutaneous tem- 
peratures of the extremities of twenty-four normal 
persons For the most part, these persons had low 
basal metabolic rates and cold feet In twenty 
six observations, three successive meals were 
given, in nine, four successive meals were given, 
in two, two successive meals were given In only 
four instances, with the first meal, was there no 
rise in the skin temperature of the extremities of 
those who ingested three meals, and in only one 
instance was there no significant rise in this tem- 
perature with ingestion of the first and second 
meal, but there was a definite rise after ingestion 
of the third meal Two of the same persons who 
received four meals one day also received three 
meals on another clay, and again there was no 
significant rise in temperature with the first meal 
The effect of sweating on the results will be dis- 
cussed In general, a rise in the cutaneous tem- 
perature of the extremities could be produced and 
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nuint uncd foi a period of seven to eight hours by 
means of ingestion of successive meals 

The release of ovulating hormone from the 
hen’s pituitary by means of progesterone Irving 
Rothchild and R M Fraps, (intioduced by 
Rachmiel Levine) Bureau of Animal Indusin/, 
U S Dept of Agriculture, Bellsville, Maryland 
Progesterone induces ovulation in noininl hens 
(Fraps and Dury Proc Soc E\p Biol Med 52 
346, 1943) but not in PMS-pretre ited hens, and 
the pituitaries of the latter show a lower ovulating 
potency than those of noimal birds (Fraps, un- 
published) This suggested that piogesteione 
acted via the pituitary to induce ovulation, and 
the following experiment was undertaken to test 
this possibility Piogesterone (1 0 mg ) was in- 
jected intravenously into 78 hens appio\imately 
9-14 horns before an expected ovulation Fifty- 
five were hypophysectonnzed between 8 and 200 
minutes after injection Controls were 8 birds 
sham hypophyseeton lzed immediately before in- 
jection, and 15 birds, injected but unopeiated on 
Ml birds (15) hypophysectonnzed between 8 md 
106 minutes, 7 out of 8 birds hypophysectonnzed 
between 120 md 135 minutes, and 13 out of 32 
hypophysectonnzed between 140 and 200 minutes 
after injection failed to ovulate All controls ex- 
cept 2 ovulated prematurely Hypophyscetomy 
at equivalent hours in otherwise untreated birds 
uniformly prevents ovulation (Rothcluld Anal 
Rec 96 #4, 46, 1946) 

Follicular atresia in birds failing to ovulate was 
associated with increase in the intei val mjection- 
hypophysectomy, and not with differences in the 
interval of 10-15 hours between hypophyscetomy 
and autopsy Since injections of submaximal ovu- 
lating doses of pituitary substances induce atresia 
in hens failing to ovulate (Fraps and Dury Anat 
Rec 84 #4, 71, 1942) it is probable that atresia 

indicated incomplete hormone release between 
injection and hypophysectomy It is concluded 
that progesterone effects a pituitaiy ovulating 
hormone release by a still unknown mechanism 

An instrument to measure muscle tonus in man 
I II Rozenfeld (by invitation), R W Glharo, 
L H Boyarsky (by invitation) and J B Smytii 
(by invitation) Dept of Physiology, The Univ of 
Chicago Despite the introduction of numerous 
electrical and mechanical instruments, muscle tone 
is still determined in the clinic oveiw helnungly by 
subjective methods The neurologist feels the hard- 
ness of a muscle or the resistance offeied to passive 
stietch This latter is correct in principle and is 
easily objectified and quantified by i simple insti u- 
incnt 

A fiiigi i oi othei'dfsired joint is passively moved 

ough i selected an^c, 'Vl the tension inquired 
- e\t( nsion (or flexion) is jmtomatieally and con- 
tinuoush iciorded by a pen\(^ block, cirrying a 


horizontal steel band spring, is pulled forward by i 
worm gear in a track The spring, at 90° to the track, 
carries a lever, parallel to the track, with an ink 
cup at its end , and from the spring a string passes, 
also parallel to the track, ovei appropriate pulleys 
and ends at a clamp on the hngei The hand rests 
on a wooden form so that the hngei is initially flexed 
at, say, 35° As the block is moved by the worm, 
the finger is pulled up to a honzontal The pen is 
moved forward by the block and laterally by the 
bending of the spring, as tension increases It thus 
wuites on a graph sheet the cui ve of stretch against 
tension for the joint and muscle being moved With 
simple bone measuiements and other contiols, the 
tension-length curv e of a muscle group can be gven 
in absolute units 

Measurements on the flexoi digitorum profundus 
I m normals and patients have shown good con 
stancy of tone for an individual from time to time 
and between right and left , a range among normal 
persons within 25%, a heightened tone in fatigued 
muscle, or with local pain, or after long sleepless- 
ness, a change, up to seveial hundred per cent up 
or dowm, in patients w ltli neurological lesions known 
to produce spasticity or flacudity 

A method for the preparation of crystallized 
oxyhemoglobin C H Wn liam Ruhe (introduced 
by C C Guthrie) Dept of Physiology and Phar 
macology, School of Medicine, Unw of Pittsburgh 
Ciystallized oxyhemoglobin, which, when used in 
blood to dye serum, would not alter the volun e of 
the corpuscles, was desired pnmarily to measuic 
the residual serum in centnfugahzed corpuscular 
sediments The following method was found to be 
quick, easy and relatively efficient for the prepai i 
tion of such crystals Dchbnnated dog blood is 
ceutnfugalized, the seium discaided and the cor- 
puscles washed four times with 0 9% NaCI solu- 
tion The corpuscles are thcnlaked with twice then 
volume of distilled water and the corpusculai 
“ghosts” are removed by centnfugalization 4 lie 
hemoglobin solution is pouied into shallow vessels 
and frozen to a solid m iss The frozen mass is 
chopped or mashed to the consistency of slush and 
centnfugalization is begun before much melting 
occurs As the ice crystals melt during centnfugali 
zation, crystals of oxyhemoglobin are fieed and 
rapidly sedimented Uic supernatant fluid is dis- 
carded and the mass of crystals is allowed to dry 
in evaporating dishes A solution of the fieshly pre- 
pared crystals shows the ibsoiption spectrum of 
oxyhemoglobin as determined by the spectroscope 
and the spectrophotomctei The dried mass when 
ground to a powder Ins id u L red color 4'he prepa 
ration is unstable, as iiicthemoglobin forms oil 
standing 

Effect of morphine and certain other drugs on a 
sympathetic reaction in man 4 II Ryan and 
L B Nicl Dept of Physiology and Pharmacology, 
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Chicago Medical School, Chicago, Illinois Palmar 
skin resistance (PSR) recorded during a work 
period of one minute on the bicycle ergometer 
provides a means of measuring in man a sympathetic 
nerious response to a uniform stimulus under 
phy siologieal conditions (Ry an and Ranseen, A J 
P 142 6S, 1944) PSR recorded after 55 seconds of 
work was used as the basis of comparison 

Students served as subjects A control record was 
obtained, the drug given and a second record was 
obtained after the drug Changes in the response 
after a drug were compared with changes on place- 
bos A decreased sympathetic response is indicated 
by a higher PSR at the second observation Be- 
tween observations subjects were active with their 
regular laboratory work 

Morphine sulfate, 5 or 10 nig subcutaneous, was 
followed, after 1 hour, in eleven subjects, by a 
statistically significant decrease in sympathetic 
response These results support the evidence of 
sympathetic depression obtained by Himmelsbnch 
(J P E T 44 343, 1944) 

Oral doses of Amytal 0 10 gram and alcohol 15 ce 
after 1J hrs , amphetamine sulfate 10 nig , after 
1) hrs and subcutaneous injection of posterior 
pituitary solution 6 units, ifter 1 or 2 hrs , pro- 
duced no significant change in response Atropine 
sulfate m sufficient doses was always followed by a 
decrease of response V subcutaneous injection of 

0 S mg was followed in 1 hr by an average rise of 
PSR of 75% Three hours after an oral dose of 

1 6 mg , PSR was increased by an average of 28% 
the extremes being zero and 7% 

The antithetical ratio for urinary steroids in 
various pathologic and physiologic conditions 
Willi vu T S ylter, Frances D IIuxim (by mvi 
tation) and M Jaxf Oestlrlin’g (by invitation) 
Laby of Pharmacology and Toxicology, YaleUniv 
School of Medicine, \ ew Haien, Connecticut 
Through the application of micro chemical meth 
ods to relatively small samples of urine, repre- 
senting three to si\ hours' excretion, it is possible 
to determine urinary steroids at short intervals in 
man and higher animals These may be lumped 
arbitrarily into three categories, namely, 17 ketos 
teroids, estrogens and corticoids ” Of special 
interest is the ratio of antithetical steroids ob 
tamed by dividing 17 ketosteroid excretion (nulli 
grams) into estrogen exciction (nucrograms) A1 
though this procedure is a compromise between 
qualitative accuracy md physiological or clinical 
utility , the results show significant uniformities in 
various phy siologic and pathologic conditions 

The ratio of antithetical steroids between estro- 
gens and I7-ketosteroids is usually under 1 0 for 
males and usually above 2 5 for adult females in the 
reproductive age The actual female ratio, how- 
ever varies with the menstrual cycle Near men- 
struation it tends to approach the male ratio, 


whereas at ovulation it may reach values of 8 or 
higher In abnormalities such as hirsuitism and 
infertility, the ratio may be normal even though 
the absolute values of both classes of steroids are 
usually high In adrenal virilism m women the 
steroid ratio is musculine Studies have been made 
in various conditions including the following 
virilism, hirsuitism, Cushing’s syndrome, gyneco- 
mastia, prostatism, homosexuality, sterility, eu- 
nuchoidism and senility Characteristic ratios for 
the first five of the conditions are 0 5, 2 4, 0 6, 0 7, 
8 5 [Work aided by grants from the National Cancer 
Institute Act, Navy Contract N6on-44, Task Order 
lit VI, and Jane Cofin Childs Memorial Fund ] 
Latent period changes in non-propagated re- 
sponses of normal and novocaine muscles Alex- 
ander Sxndow Washington Square College of Arts 
and Science Latency events, recorded with the 
piezoelectric, cathode-ray method, have been 
studied m mechanical responses of frog sartorn 
stunulated in a Ringer’s bath with square-wave 
shocks by means of massive (large, plane) elec- 
trodes flanking the muscle Normal contractions are 
unpropagated since a Bhock excites the whole 
muscle length simultaneously Threshold shocks, 
about 0 05 ms duration, cause normal responses 
with the latency' (Lr) of the latency relaxation 
(LR), the depth (R) of the LR, the latency for 
positive tension (L), and the peak tension all com- 
parable with those of contractions evoked by wire 
electrode maximum shocks As the strength of the 
massive electrode shocks is increased, R increases 
by as much as 300% without appreciable alteration 
of the other parameters Moderately strong shocks 
of increasing duration cause pronounced decreases 
in R and slight reductions in L 
Muscles in 0 2% novocaine respond to massive 
electrode shocks, in general, by producing strong, 
evidently' over all, contractures Although 0 05 ms 
shocks, only slightly superthreshold for normal 
muscles, cause no novocaine contractures, increas- 
ing the strength and/or the duration of the massive 
shocks results in twitch like contractures, each 
preceded by an LR with R up to 30% of tint 
maximally possible in a normal muscle 
These results indicate that (1) the latency re 
laxation is a physiological pie contractile muscular 
elongation, (2) it is a function of the contractile 
material, and (3) its behavior is alterable by' the 
electricity of relatively intense, prolonged shocks 
passing across the muscle during the interval Lr 
Influence of rate of gastric emptying upon the 
time of onset of hunger contractions Willi xxi 
Sancster (by invitation), M I Grossmxn, and 
4 C lu From the Depts of Physiology , North 
western Umv Medical School and Umv of Illinois 
College of Medicine, Chicago It has been clearly 
demonstrated (Ivy , Schmidt, Beazell, J Nutrition 
12 59, 1936) that liquefaction of a starchy meal by 



196 


FEDERATION PROCEEDINGS 


added malt amylase speeds the rate of evacuation 
of the meal from the stomach Addition of amylase 
accelerates gastric emptying without changing 
either the volume or the caloric value of the meal 
This fact provides a tool with which to investigate 
the possible relation be tv, een rate of gastric evacu- 
ation and the length of time after the ingestion of a 
meal that hunger contractions begin to occur 
In 3 dogs and 1 human subject the length of tune 
between the ingestion of 30 grams of oatmeal cooked 
in 400 cc of water and the onset of hunger contrac- 
tions (“onset time”) was recorded by the usual 
balloon-manometer method In each case at least 
20 tests were made , control tests with inactivated 
diastase were alternated with tests in which active 
malt amylase was added and the oatmeal was 
thereby rendered liquid before ingestion The 
average “onset times” in the control tests with 
inactivated diastase were 188,203, and 160 minutes 
in the 3 dogs and 134 minutes in the human subject 
The corresponding values for the tests in which 
active amylase was used were 129, 137, 113 and 102 
The differences between each pair of average values 
is statistically significant (P 5 0 05) 

These findings indicate that under the circum- 
stances of these experiments, the rate of gastric 
evacuation is one of the factors which exerts an 
influence upon the time of onset of hunger con- 
tractions 

Blood volume in the dog determined by Evans 
Blue and cyanide disappearance Jack P Saund- 
ers, Richard G Horton and Raymond E Weston 
(introduced by Harold E Himwich) Toxicology 
Section, Medical Division, Edgewood Arsenal, 
Maryland Following determination of the blood 
volumes of pentobarbitalized normal dogs with 
Evans Blue (T1824), the animals were given doses 
near the LD50 of sodium cyanide solution intra- 
venously Arterial blood samples withdrawn at 
various time intervals starting at 5 minutes after 
injection of the cyanide were analyzed for cyanide 
content by the method of Aldridge By plotting the 
log amount cyanide in the sample against the log 
time of sampling, there was obtained a straight line 
for approximately the first 25 minutes w hich upon 
extrapolation to t = 1 minute gave an arterial blood 
cyanide concentration whose relationship to the 
dose administered was such that calculation of total 
blood volume approximated the value given by the 
dye method No attempt was made to determine 
the amount of cyanide lost by excretion (1 e lungs) , 
and it is realized that such loss might not be at a 
constant rate for the sampling period For ten dogs 
the mean per cent blood volume (expressed as per 
cent body weight) was 10 2 (s d ) = 1 8, s e = 
0 57) as determined by the dye method, and 10 S 
(sd = 2 5, se = 0 80) by cyanide disappearance 
The mean ratio of cyanide blood volume to the dye 
flood volume was 1 05 (s d — 0 12, s e = 0 038) 


Some factors m ejection of personnel from high 
speed aircraft H E Saveli (by invitation), 
W H Ames (by invitation), H M Sweenex’ 
Aero Medical Laby , Air Materiel Command, Wright 
Field, Dayton, Ohio The development of high 
speed aircraft has made it necessary to proxide a 
method of ejecting personnel from aircraft as a 
means of escape in emergencies 

Studies on an ejection seat test tower have shown 
that a man can tolerate the force neeessary to be 
ejected upward at a velocity of 60 feet/second with 
a catapult having a stroke of five feet Tolerance to 
ejection is affected by the amount and type of 
cushiomng and the rate at w hich force is applied 
High rates of change of acceleration resulting from 
a rapid application of force excite a damped oscilla- 
tion between the man and seat and cause a dis 
placement of the man toward the seat which results 
m a higher acceleration of the man than is given 
to a rigid mass equivalent m w eight to the man and 
seat This increased acceleration on the man can 
be lowered by reducing the amount of cushion or 
by using a slowei burning powder charge which 
produces a low'er rate of change of acceleration 
Accelerations of 20 g’s for 01 second have been 
tolerated w ithout ill effects Present indications are 
that the 60 feet/second may be obtained with 
accelerations not exceeding a peak of 15 g’s where 
the rate of change of acceleration does not exceed 
200 g’s/second 

Depression of labyrinthine excitability by 
acoustic stimuli N P Scala (by invitation) and 
E A Spiegel Dept of Experimental Neurology, 
Temple bniv Medical School, Philadelphia, Pa 
In view of the controveisial nature of the fiber 
connections between the acoustic and labyrinthine 
system, it seemed of interest to ascertain whether 
an influence of acoustic stimulation upon the 
vestibulo ocular reflex arc could be demonstrated 
Cats were rotated 10 times in 20 seconds on an 
electrically duven Bdrdny chair, on which a bell 
was placed at a distance of 15 cm from the animal’s 
head The bell was rung during the rotation and 
during the postrotatory nystagmus A bell with m 
output of SO decibels failed to influence signifi- 
cantly the duration of the postrotatory nystagmus 
and its frequency However a bell with an output 
of 110 decibels was able to decrease the duration 
and the number of beats of the postrotatory nys- 
tagmus m one half of the cats tested This effect 
outlasted the acoustic stimulation by several min- 
utes Following a rest period of several hours, the 
duration and frequency of the postrotatory nys- 
tagmus again fell within the range observed before 
the acoustic stimulation 

Factors determining the rate of acid excretion 
by the normal human kidney W A Schiess (by 
invitation), J L Axer (by invitation), W D 
Lotspeich (by invitation), and R F Pitts Dept 
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of Physiology, Syracuse Umv College of Medicine, 
Syracuse, New York The rate of excretion of 
titra table acid by the normal human subject in 
ammonium chloride acidosis is low (0 03 nnlliequiv- 
alents per nunute) although the urine may be as 
acid as pH 4 5 The excreted acid is largely mono- 
basic phosphate and to a lesser extent creatinine 
and organic acid When one of the three buffers, 
phosphate, creatinine or p aminohippurate is in- 
fused intravenously at such rates as to cause step- 
vnse increases m the rate of excretion, the excretion 
of titratable acid increases in proportion Com- 
parisons in a single subject of the relative effective- 
ness of the three buffers m increasing the elimina- 
tion of acid indicate that the weakest acid buffer 
(phosphate) is more effective than the intermediate 
one (creatimne) and it in turn is more effective 
than the strongest (p aminohippunc) Within 
limits the more severe the acidosis, the greater is 
the rate of acid elimination at any given rate of 
buffer excretion Thus, the three factors deter 
mining acid elimination by the normal human 
kidney, (1) rate of buffer excretion, (2) plv'of the 
buffer, and (3) degree of acidosis, are the same as 
those previously described for the dog (Pitts, R F , 
and Lotspeich, W D , Amer J Physiol 147 481, 
1946) The human renal mechanism for the excre- 
tion of acid appears to be quantitatively somewhat 
more effective than that of the dog [ Aided by grants 
from the John and Mary R Markle Foundation and 
the b S Public Health Service 1 

Accurate analysis of 0 4—0 1 cubic millimeter 
of gas 1 Bodil Schmidt-Nielsex (introduced by 
Laurence Irving) Edward Martin Biological Laby , 
Sicarthmore College The method permits Sampling, 
transfer and determination of respiratory gases m 
0 4—0 1 cubic millimeter samples with an accuracy 
of ±0 2 per cent for the larger samples 

The gas is sampled by means of a nucro mercury 
pipette and is stored behind mercury in a glass 
transfer cup From this it is drawn into a micro- 
meter burette of approximated 1 cubic millimeter 
capacity and accurate to approximateh one in 3000 
The gas sample is extruded into the different 
absorbing fluids The gas menisci are located by 
means of a dissecting nucroscope Ml volumes are 
read on the micrometer in terms of micrometer 
units 

Use of one milliliter syringe burette for titra- 
tions in the field 2 Knot Schmidt -Nielsen (intro 
duced by Laurence Irving) Edward Martin Bi 
ological Laby , Sicarthmore College The present 

*This work waa done with the aid of Coat Reimbursement 
Scientific Research and Development Contnct *Y\33 03$ ac 
1437S between Suarthmoro College (Department of 2oology) 
ami the \ir Materiel Command Mnght Field 

* This work was done with the aid of Cost Reimbursement 
Scientific Research and Development Contract *\Y33 03$ ac 
149^ between Svvartbmore College (Department of Zoologj) 
and the \ir Materiel Command, Wright Field 


burette and titration procedure have been devel- 
oped primarily for field work Considerable com- 
pactness and simplicity have been obtained with 
but slight sacrifice of accuracy It is possible with 
the present burette to perform all ordinary titra- 
tions within \% accuracy 

A 1 cc tuberculin syringe provided with a sealed- 
on glass tip is used as a burette The volumes are 
read directly on the syringe scale A notch in the 
plunger engages a spring clip fastened to the syringe 
barrel and provides an automatic zero point The 
spring also gives necessary friction to the plunger 

During the titration the burette is united with 
the titration vial, and stirring is provided by 
agitating the w hole unit by hand 

A temperature-potassium antagonism observed 
in luminous bacteria Leon H Schneter (intro- 
duced by A M Shanes) Marine Biological Laby , 
Woods Hole and College of Dentistry, New York 
Umv This investigation was made to determine 
the effect of potassium upon the intensity of light 
emission by Photobacterium phosphoreum, a 
psychrophilic luminous bacterial form For each 
experiment, the bacteria were suspended m buf- 
fered isotonic sodium chloride or sodium and 
potassium chloride The predominant effect of 
potassium was found to depend upon the temper- 
ature treatment 

The presence of potassium significantly reduced 
the irreversible inhibition of luminescence pro- 
moted by very high temperatures 

As reported by Johnson and Harvey (’38), potas- 
sium reduced the intensity of luminescence at 
temperatures near the optimum It is now found 
that this inhibition increases with a rise in temper- 
ature and that this effect of temperature upon the 
inhibition by potassium is reversible 

At atmospheric pressure and at temperatures 
below the optimum, potassium chloride ( 12- 36 M) 
increased the intensity of luminescence as much 
as 30% above that of a control with no potassium 
The application of pressure to the extent of 6000 
lb /sq in at 13°C doubled this activation by 
potassium 

The data indicate that potassium affects lumi- 
nescence intensity by acting at more than one locus, 
the dominant effect in each case being dependent 
upon the temperature The protective action of 
potassium against the action of very high temper- 
atures is due to a slowing by potassium of the 
irreversible denaturation of one or more enzymes 
concerned in light enussion The potassium activa- 
tion of luminescence evident at low temperatures 
is due to the formation of a catalytieally active 
potassium native enzyme complex and the conse- 
quent relative increase m the concentration of 
active enzyme at the expense of reversibly de- 
natured inactive enzyme 

Accurate analysis of respiratory gases in OS 
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cubic centimeter samples P F Scholander. (in- 
troduced by Laurence Irving) Edward Martin 
Biological Labij , Swarthmore College The present 
analyzer permits the determination of carbon di- 
oxide, oxygen and nitrogen m 0 5 cubic centimeter 
or less of respiratory gases with an accuracy of 
±0 015 volume per cent It will handle directly 
samples containing from zero to over 99 per cent 
absorbable gases The analysis requires 6 to 8 
minutes 

A gas sample is introduced into a reaction 
chamber connected to a micrometer burette and is 
balanced by means of an indicator drop in a capil- 
lary against a compensating chamber Absorbing 
fluids for carbon dioxide and oxygen can be tilted 
into the reaction chamber without causing any 
change in the total liquid content of the system 
During absorption of gas, mercury is delivered into 
the reaction chamber from the micrometer burette 
so as to maintain the balance of the gas against the 
compensating chamber Volumes are read m terms 
of micrometer divisions The rinsing fluid and 
absorbents are accurately adjusted to have the 
same vapor tension 

The role of the mesenteric circulation in the 
irreversibility of hemorrhagic shock Exvald E 
Selkurt, Robert S Alexander, and Mary B 
Patterson (by invitation) Dept of Physiology, 
Western Reserve Medical School, Cleveland, 0 The 
role of vascular pooling in the irreversibility w hich 
characterizes hemorrhagic shock is emphasized by 
the behavior of the mesenteric circulation In ani- 
mals which die precipitantly, mesenteric vascular 
resistance continually declines during the hypo- 
tensive period, which combined with a relatively 
elevated portal pressure favors the concept of 
mesenteric pooling as a feature of final circulatory 
collapse In more typical cases of better survival, 
mesenteric resistance increases during the hypo- 
tensive period, but a brief period of decline in the 
average below control follows reinfusion of blood 
This is believed to represent a critical period of 
mesenteric pooling, for mesenteric resistance is low 
combined with adequate arterial inflow, and portal 
pressure is high, and is marked by a momentary 
decline of arterial pressure Then a phase of in- 
creased mesenteric resistance developes, coinci- 
dent with which arterial pressure recovers for a 
time This latter phase of increased vasomotion is 
probably the result of blood loss through stagnation 
m the mesenteric vessels, but does not permanently 
correct for the deficit 

To test the hypothesis that initial increase in 
hepatic vascular resistance in response to hemor- 
rhage may be the initiating factor in the develop- 
ment of mesenteric pooling, portal pressure was 
experimentally elevated m a group not subjected 
o hemorrhage This was followed by a decrease iu 

esenteric resistance and variable decline m 


arterial pressure in all Three animals went mto 
circulatory collapse, and at autopsy showed the 
hemorrhagic intestinal mucosa which characterizes 
the findings in hemorrhagic shock 

Returns of questionnaire concerning biophysics 
sent to deans and physiologists of American 
medical schools W A Sells Umv of Texas 
Medical Branch, Galveston 

An attempt has been made to obtain information 
concerning the teaching of biophysics in the medi- 
cal schools of this country Questionnaires were 
sent to the Dean and the Chairman of the Depart- 
ment of Physiology of each of the 68 medical 
schools 

The following questions were asked 

1 Do you feel that the application of physics to 
medicine receives sufficient emphasis m medi- 
cal schools? 

2 Does it receive sufficient emphasis m your 
school? 

3 Are attempts being made now to stress the 
application of physics in your school? 

4 If so, what subjects are given special con- 
sideration? 

5 Do you plan to improve instruction in medical 
physics in your school? 

6 If you feel that further improvement in the 
teaching of medical physics is desired, should 
such instruction be the responsibility of the 
Department of Physiology, the several pre- 
chmcal and clinical departments concerned, 
or a special department (Biophysics)? 

7 Do you believe that biophysics will ever 
occupy a position in the medical curriculum 
somewhat similar to that of biochemistry? 

8 Do you have any suggestions or comments? 

The report to be given deals with the returns 

from this questionnaire 

Effect of methyl-testosterone upon the “en- 
docrine kidney ” Hans Selye and Helen Stone 
(by invitation) Inst de Medecme cl de Chirurgie 
Expenmentales, Umv de Montreal, Montreal, 
Canada The purpose of the w r ork to be reported 
was to determine whether renotrophic steroids 
cause kidney growth because (due to metabolic 
effects upon the organism in general) they increase 
the demand for the excretory function of the organ 
or whether they exert a true trophic action upon 
the renal tissue, irrespective of the demand for 
urine formation 

Using our previously described technic for the 
transformation of the kidney into a purely endo- 
crine organ [Selye and Stone Journal of Urology 
56 399 (1946)), in a series of albino rats, the 
hydrostatic blood pressure was sufficiently dimin- 
ished in the left kidney to stop glomerular filtration 
without significantly interfering with the nutrition 
of the organ By injecting varying doses of methyl- 
testosterone into groups of rats thus pretreated 

> 
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it was possible to show that the enlargement of the 
tubular cells normally caused by this steroid is 
obvious even in kidneys which do not produce 
urine 

The proximal convoluted tubules, which nor- 
mally loose their eosmophiha under the influence 
of the above-mentioned surgical operation, main- 
tain their normal staining properties if adequate 
doses of testosterone are given 

From these experiments, we conclude that the 
“renotrophic action" of steroids is direct and inde- 
pendent of the filtration and reabsorption phe 
nomena essential for urine formation [Subsidized, 
by a grant of the Commonwealth Fund ] 

The effect of potassium on the injury potential 
of crab nene Abraham M Shanes Bermuda 
Biological Station, Marine Biological Laby , Woods 
Hole, Mass and Dept of Physiology, N Y U 
College of Dentistry The relation of the “injury" 
potential to extracellular potassium concentration 
has been examined in detail for nerves from Libinia 
emargmata and from Grapsus grapsus under condi- 
tions preventing the sw elling which normally occurs 
in such studies of crab nerve At potassium levels 
below that in sea water, potassium is relatively less 
effective in depressing the potentials than at higher 
concentrations, and over most of the latter range 
the potentials are linearly related to the logarithm 
of the potassium concentration 

High concentrations of potassium at the cut end 
are about as effective as at the intact region in 
depressing the potentials With 3 M potassium at 
the end and 10 mM at the central region a potential 
difference of about 50 millivolts develops in nerves 
from Gecarcinus lateralis, Grapsus grapsus, and 
Callmectes ornatus, Bermuda decapods of widely 
differing habitats The potentials of these nerves 
recover better from strong potassium solutions m 
which KC1 is present in addition to the usual NaCl 
content than when it replaces an equivalent 
amount of NaCl This is in accord with anion 
permeability as demonstrated in Libima The re- 
covery is slower than the decline obtained w hen the 
strong potassium solutions are first applied This 
can be accounted for on the basis of the potential 
potassium relationship This relationship also ac- 
counts for the smaller decline of potential during 
anoxia produced by greater concentrations of 
potassium in the medium [Aided by grants from 
the American Philosophical Society and the Ameri- 
can Academy of Arts and Sciences and by a fellow 
ship from the Bermuda Biological Station for 
Research ] 

Studies on the effects of vagotomy in rats 
Harry Shay, S -V Komarov and Margot Groex- 
stein (by invitation) Fels Research Inst , Temple 
Umv School of Medicine Gastric secretion, motil- 
ity and nutrition w ere studied in 200 vagotonuzed 
rats The operative approach was subdiaphrag 


matic, through a left subcostal incision The vagi 
were pulled aborally and approximately 1 cm 
excised from each, the cranial stump retracting 7 
to 10 nun above the diaphragm 
Investigations of immediate effects of vagotomy 
were confined to roterdigestive phase of gastric 
secretion This was completely abolished by bi- 
lateral vagotomy and reduced approximately to 
one-half by unilateral section 
Vagotonuzed animals did not survive on our house 
diet for more than one w eeh Autopsy established 
impaired gastric motility as cause of death Choline 
chloride (50 to 100 mg daily/100 grams body 
weight) increased survival time but in effective 
dosage was too toxic for prolonged use Only mtro 
duction of predigested protein as a nitrogen source 
pernutted prolongation of the survival In these 
“chronic” animals the mterdigestive phase of 
gastric secretion was reduced SO to 90% m com- 
parison to control animalB Sham feeding produced 
no gastric secretory response 
The impairment of gastric motility appeared to 
be permanent Hail balls (2 cc volume every 4 
weeks) developed in the stomach requiring re- 
peated surgical removal 

After bilateral vagotomy the oesophagus dilates 
to 5 to 10 nun diameter (normal 1 5 to 2 mm ) , 
lower third regularly and frequently much higher 
and at autopsy always contains food 
Digestion and absorption of fat and glycogen 
storage in liver were not appreciably affected 
within 4 weeks after bilateral vagotomy 
Studies on absorption through normal human 
skm Walter B Shellea and Frank M Melton 
(by invitation) Dept of Dermatology and Syphil- 
ology, Umv of Pennsylvania, Medical School, 
Philadelphia, Penna Herrmann et al (Science 96 
451, 1942) introduced a new type of penetrant 
vehicle for the transfer of substances into the skm 
The present studies demonstrated that vehicles of 
this type, containing prop} lene glycol and surface 
active agents, facilitate the trans epidermal pas- 
sage of certain pharmacologic agents having a direct 
and local effect on the human skin 

Following the inunction of acetylcholine chloride 
and pilocarpine nitrate in these penetrant vehicles, 
sweating was demonstrated by means of a starch 
paper iodine method Atropine sulphate and 
hyoscme hydrobromide used similarly were effec- 
tive m inhibit mg sw eating locally Epinephrine and 
histamine phosphate likewise produced local 
effects These latter agents proved to be physi- 
ological indicators of the route of absorption The 
penetration of epinephrine was exidenced by 
multiple perifollicular areas of blanching which 
later became confluent Inunction of histamine re 
suited in perifollicular wheals, diffuse erythema, 
and in certain subjects, marked pruritus These 
perifollicular effects induced by epinephrine and 
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histamine indicate that the significant route of 
penetration is through the folliculosebaceous ap- 
pendage This conclusion was further substantiated 
by the observation that the greatest absorption 
occurred m the more hairy areas of the body No 
evidence of absorption was seen when these drugs, 
in penetrant vehicles, were applied to the palms 
and soles, where hair follicles are not normally 
present 

These pharmacologic agents had to be applied 
externally in high concentrations to duplicate the 
effects of extremely low concentrations of the drugs 
given intracutaneously 

Effects of low oxygen tension on fertility m 
adult male guinea pigs Lxndruxi B Shettles 
Johns Hopkins Hospital, Baltimore 5, Maryland 
Sterility m varying degrees occurs w hen fowl, cats, 
rabbits, rams, cattle, and men are transferred from 
sea-level to high altitude (Monge, Science, 95 79, 
1942) Reproductive acclimatization occurs slowly 
in a population transferred to high altitude, e g , 
the first baby was born in Potosi (14,000 ft ) 50 
years after the city was founded The capital of 
Peru was moved from Jauja (13,000 ft ) to Lima 
(sea-level) to lessen sterility 

Male guinea pigs of know n fertility w f ere exposed 
continuously at atmospheric pressure in a gas 
mixture containing 10 vol % 0 2 (19,000 ft ) for as 
long as S9 days Mating behavior disappeared com- 
pletely within first w eek although females in estrus 
w ere placed within chamber Ejaculation produced 
electrically at weekly intervals showed marked de- 
crease in seminal volume After 30 days exposure, 
the semen failed to coagulate Spermatozoa de- 
creased in number and motility or disappeared 
completely After 60 days, numerous abnormal 
spermatozoa appeared, especially pin-headed, at 
which time histological studies show r ed marked 
degeneration of germinal cells Weight loss in these 
animals reached maximum between 30-60 days, 
after which it lemained fairly constant An equiva- 
lent weight loss produced by restriction of food 
intake of control animals in 20 vol % 0 2 showed no 
effect on fertility 

The 14 5 gram normal hemoglobin increased in 
all animals until by end of experiment in some this 
value had doubled 

In the 10% O; mixture the experimental males 
showed little spontaneous activity When they 
were put in 20 vol % 0 ; , the changes w ere reversed, 
and they again proved fertile 

Presence in blood of a principle which elicits a 
sustained pressor response in nephrectomized 
animals R E Shipley, O M Helmer and 
Iv G Ixohlstxedt (by invitation) Lilly Laby 
for Clinical Research, Indianapolis City Hos- 
pital A pressor principle has been found in the 
terminal blood'of cats which have died as the 
esult of certain undiagnosed “natural causes,’’ 


DDT poisoning, and prolonged hypotension result- 
ing from the withdrawal of blood 
The pressor principle has not been demonstrated 
m the blood plasma of bilaterally nephrectomized 
cats w hich have died of DDT poisoning, prolonged 
hypotension or from uremia 
The pressor principle has not been found in the 
blood plasma obtained from normal living cats or 
normal cats which had been lulled suddenly by 
various means It is concluded that a moderately 
prolonged period of hypotension (with concomitant 
diminished blood flow and/or blood pressure within 
the kidneys) is necessary for the production of the 
pressor principle 

The pressor principle caused a sustained eleva- 
tion of blood pressure up to 5 hours m cats which 
were anesthetized, unanesthetized, or pithed, and 
which had been bilaterally nephrectomized two 
days before The injection of the same amount of 
plasma containing the pressor principle into non- 
nephrectomized cats did not cause a sustained 
elevation of blood pressure 
The pressor principle appears to be distinct from 
renin, angiotomn, pepsitensin, hydroxytyramine, 
or tyramine because of the difference m the con- 
tour of the pressor response, the duration of the 
pressor response, and the difference m the condi- 
tions under which the response is observed 
The acid-base balance of the blood of aged 
males Nathan W Shock Division of Physiology, 
National Inst of Health, Bethesda, Md and 
Baltimoie City Hospitals, Baltimore, Md Deter- 
minations of the acid-base balance of the blood have 
been made in 40 males between the ages of 75 and 
85 years All the aged subjects were free from 
clinical sign or previous history of cardiovascular 
or renal disease Analyses w ere made by the Shock- 
Hastings micro-method on samples of finger blood 
This method gives values for pHs, the percentage 
red cells, the total C0 2 content of the blood, the 
pC0 2 of arterial blood, and the bicarbonate content 
of the plasma Blood samples w ere draw n from each 
subject on two different days at approximately one 
week intervals Average values were computed and 
compared with similar determinations made on 
100 young adults betw’een the ages of 18 and 25 
years The results showed that the percentage of 
red cells, the pll s , and the bicarbonate content of 
the serum was significantly lower while the pCO- 
was higher in the aged subjects than in young 
adults Many of the aged subjects showed signs 
of a slight metabolic acidosis, and some showed a 
superimposed respiratory acidosis 

Hepato-renal factors in circulatory homeostasis 
XII Alterations in renal vaso-excitor mechanisms 
during experimental hypertension Ephraim 
Shorr, B W Zweifacii, R F Furchgott (by 
invitation) and S Baez (by invitation) Dept of 
Medicine, Cornell Umv Medical College and The 
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New York Hospital, New York City Iudney slices 
from normal dogs produce a vaso excitor principle 
(VEM) onm vitro incubation, only under anaerobic 
conditions , under aerobic conditions, they inacti- 
vate VEM This represents a type of Pasteur reac- 
tion analogous to the restriction of glycolysis in 
normal tissues to anaerobiosis The renal mechan- 
isms regulating VEM formation undergo significant 
alterations following partial constriction of the 
renal artery by a Goldblatt clamp and tlie induction 
of hypertension 

Within IS hours, the kidney is transformed into 
an organ w hich elaborates VEM continuously even 
on aerobic incubation, a situation comparable to 
.the derangement of the glycolytic mechanism in 
cancer cells Studies of clamped kidneys, removed 
at various stages in the hypertensive syndrome, 
show a persistence of this metabolic defect even in 
animals with only one kidney clamped and whose 
blood pressure has returned to normal Such kid- 
neys also exhibit a progressive impairment of their 
capacity to inactivate renal VEM on oxidative 
incubation m u(ro The same derangements are 
present in dogs with a malignant type of hyper- 
tension which has persisted despite removal of 
renal clamps, the kidney, after removal of the 
clamps, continuing to form TOM aerobically On 
the other hand, when clamping is associated with 
renal damage and failure to develop sustained 
hypertension, in vitro studies indicate that the 
clamped kidneys have lost their capacity to form 
VEM, both anaerobically and aerobically 

The basis for the aerobic production of TOM by 
clamped kidneys of hypertensive dogs is believed 
to reside in the loss of the renal mechanism for the 
inactivation of VEM [ Ai ded by grants from the 
Josiah Macy, Jr Foundation and the Eh Lilly Co ] 

The role of potassium m conduction of the 
impulse in striated muscle F J Sichel and 
Cheryl Pxrkhurst (by invitation) Unit' of 
Vermont College of Medicine It has been previ 
ously show n that non conducted, graded contractile 
responses to electrical stimulation may be ob- 
tained from the frog isolated skeletal muscle fibre 
preparation with cut ends Also, similar behavior 
may be elicited from intact entire muscles if they 
are bathed in a medium containing three to four 
times the usual concentration of potassium ion 
The present experiments w ere undertaken to decide 
whether these effects were due in each case to au 
altered gradient of potassium ion concentration If 
this were the case the potassium ions must diffuse 
out of fibres with cut ends and accumulate in the 
medium sufficiently rapidly to abolish conduction 
within a few minutes 

The sartorius muscles of frogs were carefully dis- 
sected out, rinsed quickly in Ringer’s solution, 
lightly blotted on filter paper, and w eighed They 
w ere then placed in 31 ml of Ringer’s solution per 


gram muscle Some of these preparations were kept 
as controls In others the muscles w ere traumatized 
by cutting each transversely into three fairly equal 
parts In all cases the potassium ion concentration 
of the medium was determined with a flame photom- 
eter after the preparations had been shaken for 
periods varying from one minute to twenty-four 
hours 

It was found that the rate at which potassium 
left the cells and accumulated in the medium was 
of the order of magnitude w Inch could explain the 
failure to conduct m a time of the order of minutes 
Further experiments are being carried out to de- 
termine this rate with different volumes of the 
medium, and also, if possible, to determine whether 
m the injured cell the outward diffusion is solely' 
through the cut ends, or whether the entire surface 
of the fibres has been made more permeable to the 
potassium ion [ Supported by a grant from the 
Penrose Fund of the American Philosophical So- 
ciety ] 

Bronchodilator action of some N-alkyl ana- 
logues of epinephrine 0 H Siegsiund (by invita- 
tion), H R Granger (by invitation) and A M 
L inds Pharmacological Research Laby , Frederick 
Stearns and Co , Division of Sterling Drug Inc , 
Detroit, Michigan Several analogues of the pri- 
mary amine of l-(3',4'-dihydro\yphenyl) 2 amino- 
ethanol, the X-methyl-, (epinephrine), the X- 
ethyl- and the X isopropylamine as the HC1 salts 
were investigated to determine their antiasthmatic 
efficiency and to correlate roughly, structure with 
activity 

Guinea pigs whose control reaction times to 
histamine-induced asthma were known, were 
treated with two dose levels of each compound 
( 025 mg /kg , and 0 1 mg /kg ), and histamine 
asthma was again induced Reaction times were 
recorded and compared directly The primary 
amine was the least effective causing little increase 
over normal reaction time at 025 mg /kg , but 
causing approximately double the control time at 

0 1 mg /kg The X methyl, -ethyl, and -isopropyl 
analogues were relatively close in activity at 
025 mg /kg , but show ed a marked increase in reac- 
tion time at the 0 1 mg /kg dose, the increase being 
proportional to the size of the X alky 1 group The 
control time for the onset of asthmatic symptoms 
wa3 0 78 minutes At 0 10 mg /kg , the following 
reaction times were observed, primary amme — 

1 75 min , X methyl — 3 3S min , N ethyl — 3 7S 
mm , and isopropylamine — i 91 minutes The X- 
isopropyl analogue was tested at 0 15 mg /kg , and 
0 20 mg /kg , giving 5 26 min to more than 6 00 
minutes respectively, for the onset of asthmatic 
symptoms All treated animals resisting asthma for 
over 6 minutes were arbitrarily considered fully 
protected 

Lung perfusion experiments with histamine- 
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nduced bronchial constriction corroborated the 
above data, indicating strongly that the N-isopropyl 
analogue of epinephrine is the most efficient 
bronchodilator yet studied m this senes 
lAcute toxicity was determined by injection into 
albino mice The approximate LD50 for 1-epineph- 
nne HC1 was found to be 4 0 mg /kg The ap- 
proximate LDoOof related compounds is as found to 
be as follows the primary amine (nor-epinephnne 
10 mg /kg , N-ethyl analogue 20 mg /kg , N-iso- 
propyl analogue 460 mg /kg 

Visual fatigue Ernst Simonsov, Josef Brozek 
( by invitation), and An cel Keys Laby of Physi- 
ological Hygiene, Umv of Minnesota, Minneapolis 
The visual task consists in the recognition of let- 
ters, which are presented in random order on a belt 
moving behind a narrow slit The letters, printed on 
small stnps of paper, are mounted on a rubber belt 
dmen by a synchronous motor with variable re- 
duction gears Lamps are mounted in metal boxes 
shielded from the subjects, and the illumination 
level is adjusted by means of diaphragms in front 
of the lamps The subjects are seated in individual 
booths Three different types of lamps (Frosted, 
Verd-A-Ray, Natural White) were used at various 
levels of illumination The letters were copied 
down by hand on a roll of paper, led beneath a 
metal plate containing a small window, and wound 
up by the subject by pressing a lever The writing 
of the letters and the transport of the paper was 
done without visual control Neither operation re- 
quires any appreciable manual skills Work samples 
of 200 letters were used for evaluation of the per- 
formance Various visual functions were tested 
before and after two hours of work The methods 
for the measurement of visual acuity, fusion fre- 
quency of flicker, abduction and adduction power, 
convergence and accommodation near jxnnt, eye 
movements by means of the ophthalmograph and 
brightness discrimination are demonstrated [77ns 
work was supported by the Verd-A-Ray Corp , 
Toledo (Ohio) ] 

Energy cost in horizontal and grade walking of 
poliomyelitis patients Ervest Simonsov and 
Ancel Keis Laby of Physiological Hygiene, 
l/mv of Minnesota, Minneapolis The energy ex- 
penditures of two poliomyelitis patients, one 
clinically' completely recovered from paralysis 
(EB), the other one with an almost atrophic right 
leg (JD) were compared to those of two normal 
subjects during walking on a treadnull at 2, 2 5, 
3 0, 3 5 and 4 0 m p h and 0, 5%, 7 5% and 10% 
grade EB’s energy expenditure expressed as excess 
Cal perm distance per kg body weight coincided 
with the normal xalues at all variations of speed 
and grade up to 3 5 nl p h with a slight tendencx 
to higher xalues at 4 0 \i p li However, EB was not 
able to maintain a steady state at 3 5 m p h , 7 5% 
nd 10% grade, and 4 m p h at all grades Normal 


subjects maintain a steady state at least up to 
30 nunutes at these variations JD’s energy ex- 
penditure with braces exceeded the normal values 
(1 5 and 2 6 times) at all xariations mxestigated 
(up to 3 m p h ), but, surprisingly enough, the 
relative increase was higher in horizontal than in 
grade walking, a part of the energy waste in hori- 
zontal walking can be utilized for climbing With- 
out braces JD’s excess energy expenditure was 
considerably' higher The respiratory' efficiency (cc 
oxygen consumption per 100 cc pulmonary ventila- 
tion) of JD was definitely below normal at all vari- 
ations The respiratory efficiency in both JD and 
EB showed a pronounced drop at the higher speeds 
and grades , this phenomenon resembles the fatigue 
effect in hard muscular exercise [This work was 
supported by a grant from the National Foundation 
of Infantile paralysis ] 

Effect of three types of lllummants on visual 
performance and fatigue Ernst Simonsov, Josef 
Brozek (bx' invitation) and Ancel Ivets Laby of 
Physiological Hygiene, Umv of Minnesota, Min- 
neapolis The work task involved recognition of 
letters (size of 1 minute visual angle, exposure time 
0 56 seconds) The visual performance was evalu- 
ated in terms of correctly recognized letters per 
200 letters, at the beginning, middle and end of the 
2-hour visual work period Duplicate experiments 
were performed with each illummant— ordinary 
inside frosted lamps (Fr), “natural white” (NW) 
and “Verd- k-Ray'” (VR) On each day all 3 lllu- 
nunants were used, 2 subjects x\ orbing with each 
lamp The subject pairs and lllununants were 
rotated for consecutive experiments The average 
performance scores, each based on 12 observations, 
were 164 S, 166 1 and 171 3 for Fr, NW and VR 
respectively with a statistically significant differ- 
ence between Fr and VR (F-test) There was a 
statistically highly significant performance drop 
in all lllununants from the start to the end (Fr — 
13 17 , NW — 15 25 , VR — 13 75) The average differ- 
ence between maximum and minimum perform- 
ince, characterizing the variability of an 
individual’s performance within a work session, 
was 25 0 , 24 9 and 16 S for Fr, NW and VR, the 
superiority of VR being statistically significant 
The fusion frequency of flicker, tested together 
with other functions before and after the perform- 
ance, dropped —1 00, —1 42 and —0 36 for Fr, 
NW and VR, the difference between VR and NW 
approaching statistical significance The recogni- 
tion time for threshold-size dots increased 1 54 sec 
(VR), 3 50 sec (Fr) and 6 04 sec (NW) The 
difference between VR and NW was statistically 
significant [This work was supported by the Verd- 
A-Ray Corp , Toledo, Ohio ] 

The oxidation of certain amino acids and pro- 
teins by peroxidase and hydrogen peroxide Irwin 
W Sizer Dept of Biology, Massachusetts Inst of 
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Technology Crude and crystalline peroxidase pre- 
pared from horse radish acre used in the study of 
the oxidation of annno acids and proteins by 
hydrogen peroxide The reaction was investigated 
by determining the residual H Os as indicated by 
manometnc measurements of oxygen liberated at 
the end of the reaction after adding the catalyst, 
MnO* Of all the amino acids studied only tyrosine, 
trypotophane, lysine and possibly cystine were 
oxidized by peroxidase-H O. at pH 7 3 and at 
37° C Both the oxidized tyrosine and tryptophane 
were colored, absorbing strongly m the blue violet, 
the former also displayed a marked increase in 
absorption in the ultraviolet, when compared with 
a suitable control, and showed a decrease in color 
when tested with Millon’s reagent for tyrosine 

From the manometric studies it was concluded 
that of the many proteins investigated only the 
following were oxidized by H 0. in the presence of 
peroxidase pepsin, trypsin, chymotrypsm, bovine 
fibrinogen, casein, mucin and soy bean proteins 
•kll the oxidized proteins except the last showed a 
greatly increased absorption in the ultraviolet, and, 
in addition, the proteases also became colored, 
absorbing strongly in the blue-violet The great 
similarity between the effects of peroxidase H Ci- 
on tyrosine and susceptible proteins strongly sug 
gests that in these proteins it is the tyrosine moiety 
w hich is oxidized These results are similar to those 
previously reported for the action of tyrosinase 
on proteins 

After treatment with peroxidase H O the pro- 
teases had the same residual enzyme activity as 
when treated with inactivated peroxidase-H O- 

The role of the pericardium in acute cardiac 
dilatation Irwin H Slater and Harra F 
Weisberg (introduced by Richard C de Bodo) 
Dept of Pharmacology, New York Untv College 
of Medicine, New York It has been suggested that 
the inelastic fibrous structure of the pericardium 
prevents acute dilatation of the heart to any signifi- 
cant degree 

In a senes of experiments on anesthetized dogs 
ventricular volume was recorded directly with the 
Henderson cardiometer The pericardium was 
separated from its diaphragmatic attachment and 
cleaned Determinations were made before and 
after removing the entire pericardium Mean 
arterial and venous pressures were also recorded 
Acute cardiac dilatation was produced bj the fol- 
lowing agents sodium citrate sodium thiosulfate, 
potassium chloride, sodium pentobarbital and 
chloroform 

The dogs ranged between 12 7 and 17 3 kg and 
the heart weights between 108 and 144 grams With 
the pericardium intact an increase in volume of the 
two ventricles up to 40 cc was observed Such 
dilatations were associated with a definite rise in 


venous pressure The change in arterial pressure 
varied with the different agents 

After the pericardium had been removed, a 
somewhat greater degree of dilatation was recorded 
with only a slight rise m venous pressure The 
arterial pressure changes did not differ markedly 
from those noted in the experiments with the 
pericardium intact 

The ventricular dilatation recorded by this 
cardiometnc techmque will be correlated with 
roentgenographic measurements 

Plethjsmographic study of leg volume changes 
in man during positive acceleration on a centri- 
fuge O L Slaughter (by invitation) and E H 
Lambert Acceleration Laby and Section on Physi- 
ology, Mayo Foundation, Rochester, Minnesota 
Plethysmography was used to determine to what 
extent pooling of blood occurs m the lower leg of 
subjects in a sitting position (heels 7 inches below 
buttocks) during exposures to positive acceleration 
which cause impairment or loss of vision Obser- 
vations were made on fifteen men during 218 
exposures to acceleration in a comfortable envi- 
ronment (average, 71°F , 51 per cent relative hu- 
midrty) Accelerations were attained within 3 sec- 
onds after 1 5 g was exceeded and were maintained 
for 15 seconds 

Displacement of air from the plethysmograph 
was due to leg sinking into the plethysmograph as 
w ell as to an increase in leg volume during accelera- 
tion Corrections for changes m position of the leg 
were made from exposures to acceleration in which 
a cuff about the tlngh was inflated to arterial 
occlusive pressures 

During 15 seconds at accelerations of 2 5, 3 0, 3 5 
and 4 0 g the increase in leg volume averaged 31 , 34, 
40 and 42 c c , respectively (standard deviations, 
7 1, 8 6, 9 8 and 8 2) This was 1 3 c c per 100 c c 
of leg tissue at the average blackout threshold 
(3 7 g) Compensatory recovery of arterial blood 
pressure began after 5 seconds and recovery of 
vision after 10 seconds’ exposure to acceleration, 
although the increase in leg volume continued for 
45 to 60 seconds, if acceleration was continued The 
increase in volume of the lower leg was more closely 
correlated with the magnitude of acceleration than 
with the severity of s> mptoms w hich an individual 
experienced No correlation was demonstrated be- 
tween increase of leg volume and g tolerance of 
individuals 

The use of jejunal transplants in the construc- 
tion of ante-thoracic esophagus John W Sloan 
and John Van Prohaska (Introduced by G E 
Wakerhn) Dept of Surgery, Umv of Illinois, 
College of Medicine Even though the operation of 
transthoracic gastro esophagostomy has reached a 
considerable perfection and safety, there remains 
a number of instances m w hich the continuity of 
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the act of swallowing can be accomplished only by 
the construction of an ante-thoracic esophagus 

Shin tubes used for the construction of such an 
esophagus were found to be unsatisfactory because 
of the formation of fistulae, the growth of hair 
within the tube, and strictures at points of anas- 
tomoses In order to overcome this difficulty, a 
segment of jejunum, with its blood supply intact 
insofar as possible, was dislocated and brought up 
through a subcutaneous channel At a second stage, 
the distal end of the jejunum was anastomosed to 
the stomach and the proximal end to the stump of 
the cervical esophagus Satisfactory results were 
obtained in four patients 

The experimental work on animals showed that 
strictures of the transplanted jejunum would occur 
if the segment of jejunum was deficient in blood 
supply 

Respiratory responses resulting from temporary 
pulmonary artery occlusion in the intact unan- 
esthetized dog Donn L Smith 1 (by invitation), 
Robert F Rusk (by invitation) and Clarence A 
Maaske The Deft of Physiology and Pharma- 
cology TJniv of Colorado School of Medicine , 
Denver A technique has been developed for oc- 
cluding the pulmonary artery in the intact, unan- 
esthetized dog An adjustable plastic clamp of 
triple-screw design is positioned around the root 
of the pulmonary artery during aseptic surgery A 
collar, which guides the shaft of the clamp, is 
anchored subcutaneously on the chest wall A 
small stylette, inserted through the skin and fitted 
to the grooved end of the shaft, is used to produce 
the desired degree of occlusion 

Respiration is recorded by means of a pneu- 
mograph, while the partially-trained animals are 
lying quietly on their right sides The skin over the 
head of the clamp shaft and collar is infiltrated with 
procaine prior to manipulation 

As the degree of occlusion of the pulmonary 
artery approximates 75-SO per cent, there is an 
immediate and marked increase of respiratory 
amplitude and often a coincident increase of rate 
Release of the constriction promptly reestablishes 
normal respiratory rhythm 

Pulmonary artery occlusions are attempted as 
early as 72 hours following placement of the clamp 
Studies on venous and arterial blood pressure 
changes during occlusion will be presented 

Some toxic effects of thiamine Jay A Smith 
(by invitation), Piero P Foa, and Harriet R 
Weinstein (by invitation) Dept of Physiology, 
Chicago Medical School, 710 S Wolcott Avenue, 
Chicago, Illinois Twelve dogs, anesthetized with 
ether, received thiamine intravenously, with and 
without artificial respiration Blood pressure from 
the central and the peripheral end of the femoral 
artery, respiration, and the electrocardiogram were 

1 Life Insurance Medical Research Fellow 


recorded Blood samples w'ere taken from six ani- 
mals and analyzed for free thiamine 
When artificial respiration was used, doses up to 
125 mg /kg resulting m concentrations up to 36 9 
mg /100 cc blood, were tolerated No larger doses 
were tried On the other hand, without artificial 
respiration, doses resulting m concentrations of 
only 7 2-10 0 mg /100 cc blood were invariably 
fatal Thus the principal action of thiamine in toxic 
doses is respiratory paralysis, its effectiveness is 
reduced by artificial respiration 
The largest doses of thiamine caused a temporary 
fall in blood pressure of 19-91 mm mercury when 
artificial respiration was used When artificial 
respiration was not used, the fall was followed by 
partial recovery, then by an inevitable fall to zero 
Simultaneous with the partial recovery and final 
fall, there w r as an increase in the voltage of the 
T-wave, these phenomena are probably due to 
anoxia 

Both central and peripheral blood pressures de- 
creased The latter remained low longer than the 
former, indicating that thiamine causes vasodila- 
tion These results w ere not affected by vagotomy 
and atropimzation 

The heart itself seems to be affected because even 
during artificial respiration, large doses of thi- 
amine decreased the voltage of the QRS complex 
Also, the contractions of the isolated turtle heart 
perfused with 25 mg thinmine/100 cc Ringer’s at 
pH 7, decreased in amplitude and frequency 
Larger doses caused incoordination and standstill 
[This worh was made possible by a grant from the 
John and Mary R Marlle Foundation ] 

Lack of effect of a digitalis preparation 1 on the 
blood pressure decrease caused by aminophylhn 
Jay A Smith (introduced by L B Nice) Dept 
of Physiology and Pharmacology, Chicago Medical 
School, 710 S Wolcott Avenue, Chicago, Illinois 
Alterations in the effect of aminophylhn by digitalis 
preparations was sought, since these drugs are 
commonly used together 
Blood pressure, respiration, and the electro- 
cardiogram were recorded on IS dogs anesthetized 
with ether Aminophylhn (01, 0 2, and 0 4 cc ) 
and Cedilamd (0 5 cc /kg ) were given by rapid 
intravenous injection These doses of aminophylhn 
caused measurable decreases m blood pressure, 
and this quantity of Cedilamd caused a depressed 
ST-segment and, occasionally, extrasystoles 
Aminophylhn was injected before and at least 30 
minutes after Cedilamd 

The table show s that as the dose of nimnophylhn 
was increased, the fall in blood pressure increased 
and that the resulting fall w'as similar both before 
and after Cedilamd 

In other experiments, larger doses of anuno- 

i Cedilamd, Sandoz Chemical Works, Inc Now York 411 
drugs were supplied by the Sandoz Company 
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ph) 11 in, injected intramuscularly, gave similar 
results 

Thus the fall m blood pressure caused by ammo- 
phyllin is not altered by Cedilamd 


Cedilamd 
(cc /Ig ) 

Aitunoph> llui 

Dose 

(cc) 

Blood pressure fall 
(mm Hg) 

0 0 

0 1 

6 i 

0 5 

o t 

7 0 

0 0 

0 2 

9 7 

0 5 

0 2 

9 2 

0 0 

0 1 

18 8 

0 5 

0 -1 

14 5 


Studies on the biological exchange of radio- 
antvmony m animals and man 1 Robert E Smith 
(introduced by B G King) National Naval Medi- 
cal Center, Natal Medical Research Inst The 
radioactive isotopes of antimony , 52 Sb lS5 , and 
52 Sb 1 with half lives 2 S and 60 days, respec- 
tnely, have been used by the radiobiology group 
at the Naval Medical Research Institute and De- 
partment of Terrestrial Magnetism, CIW, m tracer 
studies on the exchange and tissue distribution of 
antimony administered in aublethal dosage to 
chicks and guinea pigs as stibine gas (SbHj) and 
as tartar emetic to hamsters (both normal and 
infected with Schistosoma mansoni), rabbits and 
human patients By Geiger counter measurements 
of appropriate samples, the concentration of 
antimony nas determined as a function of time 
following a single dose for \anous tissues as well 
as blood and excretion products 

With both compounds studied the antimony was 
rapidly removed from the blood stream, but the 
red cell/plasma antimony ratio in stibme treated 
animals remained between 10 and 50 while a ratio 
approaching unity was obtained with tartar emetic 
Of the organ systems studied, the highest concen 
tration was obtained in the liver, spleen and 
kidney, in decreasing order, but w ith the thyroid 
frequently exceeding the spleen In the hamsters 
infected with Schistosoma, the adult flukes in the 
blood stream were found to contain antimony in 
concentration about equal to that of the spleen 
Other tissues such as lung, muscle, heart and bram 
were progressively lower than spleen but greater 
than the plasma level 

Excretion of antimony proceeds via the bile and 
kidney and for the body as a w hole was calculated 
to be about five times more rapid in the stibme 
treated guinea pigs (SO per cent excretion time 


* The opinions or assertions contained herein are the private 
ones of the writer and are not to be construed as official or re 
ftectmg the % iew* of the Na\ y Department or the na\ al ser\ ice 
at large 


about one hour) than in the chick Total excretion 
studies on two human patients each given a single 
dose (0 8 mg /kg body weight) of tartar emetic 
indicated the 50 per cent excretion time to be of 
the order of 500 hours for humans 

The differential action of erythroidme in the 
normal and in the decerebrate animal 1 Wilbur lx 
Smith Dept of Anatomy, The Umv of Rochester, 
School of Medicine and Dentistry, Rochester, New 
York Two erythroidme compounds, dihydrobeta- 
erythroidme hydrobromide and beta erythroidme 
hydrochloride were studied to determine whether 
or not they exerted any selective action on neuro- 
muscular mechanisms In the intact non anesthe- 
tized cat and monkey, the administration of ap 
propnate doses of either of these alkaloids was 
found to produce a gradual relaxation of muscle 
tension without abolishing either muscular move- 
ments or tendon reflexes Larger amounts resulted 
m the abolition of extremity movements without 
loss of tendon reflexes and w ith retention of respira- 
tory movements A considerable increase m the 
amount is necessary to abolish respiration Under 
these conditions there is no significant alteration 
in arterial pressure or cardiac rate and under 
artificial respiration the animals returned to nor- 
mal The intravenous injection of prostigmme 
abolished the effects of the erythroidme almost 
immediately 

In decerebrate preparations administration of 
either compound caused a gradual and complete 
relaxation of the rigid extremities with retention 
of the tendon reflexes and without impairment of 
respiratory movements Larger amounts abolished 
the latter Recovery under artificial respiration 
ensued promptly upon the discontinuance of the 
erythroidme or upon administration of prostigmme, 
and rigidity returned 

The mechanism of the differential action of these 
erythroidme compounds in diminishing muscle 
tension without abolition of tendon reflexes, move- 
ments of the extremities or respiratory movements 
is in process of investigation The properties of 
these compounds in reducing muscle tension sug- 
gest their possible usefulness in certain ty-pes of 
neuro muscular disorders in man [Aided by a grant 
from the National Foundation for Infantile Paraly- 
sis, Inc ] 

The relation of cytoarchitecture to response 
elicited by electrical excitation of the cerebral 
cortex Wilbur K Smith Dept of Anatomy, The 
Umv of Rochester, School of Medicine and Dentistry, 
Rochester, New York Excitation of the cortex 
forming the rostral part of the cmgular gyrus in 
the monkey (Macaca mulatta) produces a number 
of widely divergent responses including vocaliza- 
tion, slowing or temporary cessation of respiratory 

1 The erythroidme compounds were kindly furnished by 
Merck and Company Rahway, New Jersey 
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movements, inhibition of extremity movements 
and relaxation of muscular tension, alterations in 
the cardiovascular realm, and piloeiection The 
responsive field lies mostly within, but appears not 
to include all of the region which Brodmann desig- 
nated as area 24 m his map of Cercopitliecus Study 
of the cytoarchitecture of the responsive cortex 
discloses that it does not constitute a uniform 
cytoarchitectural field, but shows a wide variation 
in its different parts Furthermore, it has not been 
possible to correlate the response elicited with 
any specific cytoarchitecture within this field 
Responses apparently identical with those elicited 
from the cingular cortex have been obtained from 
cortical areas differing widely in their cytoarchitec- 
ture, and also fiom subcortical structures 

On the basis of these findings, it seems necessary 
to re-examine critically the evidence upon which 
has been built the concept of a specific relation 
betw een so-called cytoarchitectural areas and func- 
tion Our investigations thus far indicate that the 
responses elicited from the cerebral cortex upon 
electrical excitation depend more, if not entirely, 
upon the connections of the responsive focus with 
lower levels than upon cytoarchitecture [Aided by 
a grant from the John and Mary R Markle Founda- 
tion ] 

The relationship between protein and the sulfur- 
containing amino acids in protection against 
methyl chloride poisoning Willie W Smith 
Industrial Hygiene Research Laby , National Inst 
of Health, Bethesda, Maryland Rats exposed to 
methyl chloride 2,000 ppm 6 hours a day 6 days a 
week survive equally long on diets ranging from 
4 to 20 per cent casein Possibly maintenance re- 
quirements are so graded that essentially no sulfur- 
containing amino acid is available for detoxication 
Addition of cystine or methionine results in pro- 
tection averaging 12 6 days per meq supplementary 
sulfur per 100 grams diet 

Casein above 20 per cent does not increase pre- 
exposure growth, consequently dietary amino acids 
are present in excess Survival time becomes some- 
what longer, but in no case reaches that anticipated 
from the increase in amino acid sulfur Rats on 
47 per cent casein compared wuth litter-mates on 
20 per cent casein supplemented by cystine and 
methionine to the level of 47 per cent casein have 
equal growth rate and sulfur intake, but the extra 
casein is only about a fourth as effective in pro- 
tecting against death as is the equivalent sulfur- 
containing amino acid At the higher casein levels 
supplementary methionine provides protection for 
only 1 5 to 5 days per meq per 100 grams The 
casein effect in these experiments cannot be 
attubuted to higher maintenance requirements 
The possibility of amino acid competition for a 
■omnion enzyme system is being investigated 

Exposed rits on certain diets well supplemented 
* ith cystine and methionine may grow for several 


months at a rate comparable to unexposed controls 
lossing weight only during the few days immedi- 
ately preceding death Such observations indicate 
a more complex relationship between organism, 
toxic agent, and protective agent than is sometimes 
postulated 

The response of the gall bladder to various 
stimuli before and after vagotomy W J Snapl 
(introduced by J E Thomas) Dept of Physiology, 
Jeffetson Medical College, Philadelphia, Pennsyl- 
vania The common bile duct was temporarily 
cannulated through a permanent duodenal fistula 
Over two hundred experiments were performed on 
six dogs Intubation of the duct by means of a 
glass catheter, which rendered the terminal 
sphincter incompetent, did not result in a flow of 
bile We interpret this to mean that retention of 
bile in the gall bladder is not dependent on closure 
of the biliary orifice by the action of the sphincter 
The latent period for the gall bladder contraction 
after duodenal instillation of cream, fatty acids, 
casein, skimmed milk and peptone, as well as the 
volume of bile expelled was compared before and 
after vagotomy Vagotomy while not abolishing the 
capacity of the vesical to contract did prolong the 
latent period and otherwise modify the response 
Contiol observations were made with cholecys- 
tokimn given intravenously Latent periods and 
other features of the response to cholecystokinin 
were not modified by vagotomy 

The effect of various stimulant drugs on dogs 
made apneic by anoxia Forrest E Snapp (by 
invitation), John H Ivy (by invitation) and Harry 
F Adler While much work has been reported in 
the literature on the effect of various respiratory 
stimulants on human beings and animals depressed 
by anesthetic agents, comparatively little has been 
done on the effect of such drugs on animals made 
apneic by anoxia It was thought worthwhile to 
investigate this latter problem to determine w hether 
the repiratory mechanism depressed by anoxia is 
capable of stimulation by drugs The problem is of 
additional interest because of the wide use of such 
stimulants on patients w ho have been asphyxiated 
and on newborn infants who are suffering from 
acute anoxia 

Our experiments w ere carried out on dogs lightly 
anesthetized with nembutal Blood pressure, re- 
spiratory depth, rate and minute volume were 
recorded and blood oxygen and hemoglobin levels 
were determined The animals were given 100% 
nitrogen to breathe until apnea occurred after 
w'hich the stimulant drug was administered intra- 
venously The following drugs were tested cor- 
ainine, alphalobehne, amphetamine, metrazol and 
caffeine One series of dogs was given intravenous 
glucose to determine if this might aid the animal 
in w ithstanding the anoxia by prolonging the period 
before apnea 

In the dosages used the drugs only infrequently 
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caused spontaneous resumption of respiration al- 
though the animals were easily revived by means 
of artificial respiration using 100% oxygen 

A suppressor cerebello-bulbo-reticular pathway 
from 1 anterior lobe and paramedian lobules R S 
Snider (by invitation), H W Mxgoun and W S 
McCulloch Dept of Psychiatry , XJntv of Illinois 
College of Medicine and the Dept of Anatomy, 
Northwestern Umv School of Medicine In cats and 
monkeys excitation of (1) the tactile projection 
areas of cerebellar cortex (near vernuan vein of 
anterior lobe and anterior folia of paramedian 
lobule), of (2) fastigial nucleus, of (3) bulbar 
reticular formation or of (4) its descending fibers in 
the angle of the p> ranudal decussation suppresses 
motor response to cortical stimulation, diminishes 
tendon reflexes and relaxes decorticate or decere 
brate rigidity With electrical recording, impulses 
from the first structure reach the third after three 
milliseconds, whereas those from the second, after 
approximately one millisecond This system is pre- 
dominantly ipsilateral in its action 

Deep reflexes and tonus are enhanced by de- 
struction of the enumerated structures, each of 
which is necessary for the aforesaid functions of all 
above it The suppressor action of the fastigial 
nucleus is not maintained in the absence of the 
cerebellar cortex, nor is that of the bulbar reticular 
formation in the absence of cerebellar and cerebral 
projections to it 

Hence, from Purhinje cells of cortex of anterior 
lobe and paramedian lobule of cerebellum, impulses 
pass to the fastigial nucleus w’hence they are re- 
layed to the bulbar reticular suppressor mechanism 
and thence, relayed by cells whose axones pass 
through the pyramidal angle dow n the ventrolateral 
fasiculi of the cord, prevent response of anterior 
horn cells to cortical, tome and reflex excitation 
[Aided by a grant from The Rockefeller Foundation ] 

The oxygen concentration in the blood of breath- 
ing fetuses Franklin F Snider Harvard Medi 
cal School The development of a technique by 
which fetuses showing rhythmical respiratory 
movements can be kept under direct observation 
for several hours within the unopened uterus makes 
possible the determination of the state of oxygena- 
tion of the blood at a high level of fetal activity 
The results showed beyond doubt that fetal respi- 
ration was occurring m the presence of a high 
oxygen level in the blood, rather than being caused 
by deep asphy xia In fact, measurements revealed 
that the normal oxygen concentration is consider- 
ably higher than that commonly reported here- 
tofore 

In blood of the umbilical vein obtained promptly 
following the escape of the breathing fetuses from 
the uterus into the saline bath, while the circula- 
tion through the cord was maintained, the oxygen 
content averaged 13 volumes per cent in a series 
of 44 fetuses of 19 litters of rabbits, which included 


19 previable, S premature, and 17 fullterm fetuses 
The oxygen saturation was over 90 per cent in the 
blood obtained from previable and premature 
fetuses, and averaged 78 per cent in fullterm fetuses 
at 32 days The carbon dioxide content averaged 
42 volumes per cent in the senes Even before 
interference with the cord circulation such as that 
entailed in venapuneture, the bnght red color of 
the blood in the umbilical vein while the umbilical 
arteries were blue, indicated that the oxygen con- 
centration was lugher than that currently described 
in the literature [Supported by a grant from the 
John and Mary R Markle Foundation ] 

Blood pressure in seasickness A Sokalchuk 
(introduced by E A Spiegel) Temple Umv 
Medical School, Philadelphia, Pa Experimental 
studies (Spiegel and D6m6triades, Arch ges 
Physiol 196 185, 1922) demonstrated that all types 
of laby rmthme stimulation induce a fall or multi- 
phase change of blood pressure In seasickness, 
anemia of the eyeground (Kramer, Prag med 
Wchnschr 17 465, 1892) was observed, while 
Hemingway (Fed Proc 4 33, 1945) denied signifi- 
cant changes of blood pressure in motion sickness 
produced by 20 minutes sw mg It may therefore be 
of interest to rejiort blood pressure readings in 
seasick crew members of a destroyer subjected to 
a combination of rolling, pitching, yawing and up 
and dow n motion for hours and day s An average of 
0% of the men became seasick In 37 men systolic 
and diastolic blood pressure w ere repeatedly meas- 
ured in port and during seasickness 
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Rise as well as fall of the systolic pressure (aver- 
age plus 4 to minus 11) appeared in 5 cases Fall 
of the systolic pressure of 1-10 nun was much 
more frequent (15 cases) than a corresponding rise 
(2 cases) 15 men (40%) showed an average fall 
of 11-27 mm , 13 (35%) a maximal fall above 
15 nun The reaction of the diastolic pressure was 
somewhat similar (see table) 

Interrelation between anterior lobe of the 
cerebellum and the motor area V Soriano (by 
invitation) and J F Fulton Laby of Physiology, 
Yale Umv School of Medicine, New Haien, Conn 
In the rhesus macaque, unlike dog and eat, com 
plete ablation of the anterior lobe of the cerebellum 
fails to cause marked augmentation of the positive 
supporting leactions with spasticity If, however, 
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ablation of the anterior lobe is combined with an 
extirpation of areas 4 and 6 of the cerebral cortex, 
conspicuous and enduring spasticity ensues m the 
extremities opposite to the precentral lesion 
Recent electrical studies by Snider and Stowell 
(Fed Proc , 1942, 1 82), subsequently confirmed 
by Adrian (Brain, 1943, 66 289), suggest functional 
localization m the anterior lobe arranged in an- 
terior-posterior direction with sacral and lumbar 
segments anteriorly situated (in lingula and cen- 
tralis) and upper extremities in the culmen 
Primary ablations of culmen or centralis on the 
macaque have given equivocal results as far as 
localization is concerned (Connor, Proc Soc exp 
Biol Med , 1941, 47 205), but when carried out 
following umlateral ablation of areas 4 and 6, the 
upper extremity opposite the cerebral lesion be- 
comes predominantly spastic when the cerebellar 
lesion is limited to the culmen, and the lower ex- 
tremities when the lesion is limited to centralis 
H -T Chang (m press, J Anat ) finds in the spider 
monkey that spinocerebellar projections from the 
tail pass primarily to the lingula The results of 
anterior lobe ablation m the macaque thus harmo- 
nize with functional localization suggested by elec- 
trical studies [Aided, by a grant from The Rocke- 
feller Foundation to V Soriano and The Fluid 
Research Fund, Yale Umv School of Medicine ] 
The effective osmotic pressure of the plasma 
proteins in mammalian capillaries A Soto- 
Rivera (by invitation) and J R Pappenheimer 
Dept of Physiology, Harvard Medical School The 
hindlegs of cats and dogs were perfused with 
heparinized blood from a pump-lung circulation 
The legs were suspended on a recording balance 
and the rate of fluid movement determined from 
the rate of change of weight The arterial and 
venous pressures could be adjusted to any desired 
constant values For any given protein concentra- 
tion there exist an infinite number of pairs of values 
of arterial and venous pressures at which the leg 
neither gains nor loses weight From two or more 
pairs of such values it is possible to determine 
many quantities associated with the mammalian 
capillary circulation w'hich have not previously 
been measurable Among them is the capillary 
pressure at which neither filtration nor absorption 
occur and this we call the isogravunelric capillary 
pressure, its value may be determined with an 
error of less than 1 0 mm Hg During the first three 
hours of perfusion the isogravunetnc capillary 
pressure is 95±2% (S D ±6%) of the osmotic 
pressure of the plasma proteins This is true over 
the range of osmotic pressures so far investigated 
(12 0 to 28 5 mm Hg) Knowing the isogravimetric 
capillary pressure it is possible to set the mean 
capillary pressure to know n values by altering the 
arterial or venous pressures The rate of filtration 
or absorption thus produced is found to be pro- 


portional to the difference between the mean capil- 
lary pressure and the isogravimetric capillary 
pressure, it is independent of the absolute value 
of the protein osmotic pressure 

The ratio between total circulating hemoglobin 
and total plasma protein C R Speaiaian, M 
New"ton (by invitation) and R L Post (by invita- 
tion) School of Medicine, Umv of Pennsylvania 
The value for the ratio betw een quantity of hemo- 
globin and quantity of plasma protein in a sample 
of blood can be calculated from determinations of 
hemoglobin concentration, plasma protein concen- 
tration and hematocrit (eq 1) 

(1) R = - - H - C0P ° 

Plconc (1 — hematocrit) 

This value also represents the ratio betw een total 
circulating hemoglobin and total plasma protein, 
if the quantity of hemoglobin relative to protein is 
constant at all points throughout the circulatory 
system of the subject under study Theoretical 
considerations make such a constancy unlikely 
However, it may be that the ratio existing m a 
sample of blood taken from a given point in the 
circulatory system (vein) is proportional to or 
unimportantly different from the ratio existing in 
the total circulating volume of blood If such is 
the case, the ratio (R) of equation (1) may be used 
as an index of changes in relationship between 
quantity of circulating hemoglobin and quantity of 
plasma protein 

Data obtained following plasma infusion, epi- 
nephrine infusion, hemorrhage, meals, changes in 
posture or in environmental temperature, etc , 
suggest that this ratio is altered greatly only by 
procedures wduch alter the quantity either of 
circulating hemoglobin (determined by CO) or of 
plasma protein The tentative conclusion is that 
this ratio as determined by our procedures is a 
measure of the ratio between total circulating 
hemoglobin and total plasma protein and may be 
used as an index of changes in relative amounts of 
these substances [Work carried out under a Life 
Insurance Medical Research Fund grant to Pro- 
fessor H C Bazelt ] 

Changes of the electrical discharges of the 
hypothalamus and midbram tegmentum in cere- 
bral concussion E A Spiegel, A J Lee (by 
invitation), M Marks (by invitation) and M 
Spiegel-Adolf (by invitation) Depts of Exp 
Neurology and Colloid Chemistry, Temple Umv 
Medical School, Philadelphia, Pa A number of 
physiological changes induced by cerebral con- 
cussion such as disturbance of consciousness, 
changes of body temperature, hyperglycemia, sug- 
gest impairment of the hypothalamus, while loss 
of labyrinthine and body righting reflexes (Spiegel 
and Spiegel- Adolf, Fed Proc 6 9S, 1946) point to 
involvement of the tegmentum mcsencephah In 
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order to ascertain whether these regions are affected 
in cerebral concussion, their electric discharges 
were recorded by means of needles implanted by 
the aid of a stereotaxic apparatus m the base of 
the skull For a study of the electrical activity of 
the cerebral cortex, phonograph needles were in- 
serted in the skull Acceleration concussion was 
produced by blows applied to the head of the 
freely swinging animals (cats) Following con- 
cussivc blows, the changes of the electrical activity 
of the hypothalamus and midbrain tegmentum 
(reduction of the amplitude or abolition of all 
electrical activity, appearance of slow waves, of 
bursts of groups of high amplitude waves) were 
quite similar to the electrical disturbances re- 
corded from the cerebral cortex Injury of the 
mesencephalon and diencephalon is also indicated 
by histopathological studies m conjunction with 
Dr H T Wycis in which several days or weeks 
after cerebral trauma proliferation of the fibrous 
glia in the region around the Sylvian aqueduct or 
the third ventricle could be demonstrated [Aided 
by a grant from the John and Mary R Marble 
Foundation ] 

Influence of medication upon blood pressure m 
seasickness E A Spiegel and A Sokalchuk (by 
invitation) Temple Untv School of Medicine, 
Philadelphia, Pa Attempts to prevent or treat 
seasickness or other forms of motion sickness as a 
rule are directed only against the most prominent 
phenomenon of this syndrome, vomiting Since 
seasickness usually is associated with a fall of 
blood pressure in the majority of cases (see the 
measurements by Sokalchuk in this volume), a 
combination of drugs effective in counteracting 
the gastrointestinal effects (scopolamine, bella- 
foline) with phenobarbital and a vasoconstrictor 
drug was used in an attempt to restore blood pres- 
sure to normal in seasickness Parednne hydro 
chloride was chosen as the vasoconstrictor Previ- 
ously it was shown in dogs and cats that this drug 
is able to prevent for several hours the depressor 
effects of labyrinthine stimulation upon the blood 
pressure (Oppenheimer and Spiegel, Arch Inter- 
net Pharmacodyn in print) In 41 experiments 
this combined medication was administered to 33 
severely seasick individuals after development of 
symptoms The depressed systolic blood pressure 
partially or completely returned to normal m 23 
tests (56%) , in 3 of these 23 tests the restoration 
of the normal pressure was followed by a slight 
rise 14 times (34%) a further fall of the pressure 
occurred during the continued illness In 2 cases 
the rise during seasickness was increased on medi- 
cation, in one instance of increased blood pressure 
the reaction was reversed, and in one case the 
medication failed initially to restore the depressed 
blood pressure, but brought it back partially in a 
later experiment 


Adaptation to a substrate m the absence of its 
utilization S Spiegelman, John M Reiner (by 
invitation) and M Sussman (by invitation) Dept 
of Bacteriology, Washington Umv , School of Medi- 
cine, St Louis, Missouri A question of some im- 
portance to our understanding of the mechanism 
of enzymatic adaptation centers around the prob- 
lem of whether a cell can form an enzyme for a 
substrate it cannot use 

An opportunity of investigating this problem 
was provided by the case of adaptation to maltose 
fermentation by S cerevisiae In agreement with 
previous results we found that our fully adapted 
cultures could not ferment maltose at high pH 
Cultures which possessed QcOi values of 200 or 
above on maltose at pH 4 5 possessed no measurable 
capacity to ferment this carbohydrate at pH values 
of 8 1 and above Accordingly, experiments were 
performed in which maltozymase activity was 
measured subsequent to various penods of incu- 
bation at pH 8 5 All of these experiments were 
carried out under completely anaerobic conditions 
in Warburg manometers To provide a source of 
energy for the adaptation small amounts of glucose 
(1 5 mg ) were provided with the maltose, both 
being added simultaneously from the same side- 
arm When all CO; evolution (due to the added 
glucose) had ceased, sufficient acid to adjust the 
pH to 4 5 was added from the second side-arm As 
determined by controls to which no maltose had 
been added, the evolution of the retained CO. was 
complete within 15 minutes Subsequent to this 
period any CO» evolution could only be due to the 
fermentation of maltose In all cases it was possible 
to demonstrate that the incubation period with the 
maltose at the high pH resulted in the appearance 

of measurable enzyme activity The rates attained 
N 

ranged between Qco- values of 30 and 50 

These experiments would seem to indicate that 
it is possible fora cell to form an enzyme in response 
to a substrate which it cannot use 

Experiments on the Eve rocking method of 
artificial resuscitation Robert K Spiro, Robert 
S Miron and John S Thompson (introduced by 
J Raymond Johnson) Laby of Physiology, Long 
Island College of Medicine In a study of certain 
aspects of the efficiency of the Eve rocking method 
of artificial resuscitation, experiments were earned 
out to determine (1) tidal air and minute volume 
ventilation at rest and during rocking, (2) alveolar 
O and CO- levels before and after a period of 
rocking, (3) effects of altering the rate and rhythm 
of rocking, and (4) comparative results of rocking 
during normal and relatively apneic states 

Subjects were fastened securely in a supine 
position on a see saw rocker and connected to a 
spirometer for recording tidal air and pulmonary 
ventilation Through proper valve controls, alveo- 
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lar air could be sampled at any moment Rocking 
was performed at a rate of 12 cycles per minute 
and at an angle of 30° from the horizontal 

In 15 subjects tidal air increased 37 to 325% 
during rocking Minute volume increased much 
less due to the slower than normal rate of respira- 
tion Alveolar O; and C0 2 showed little variation 
from resting values in 8 experiments Several 
variations in the rate and rhythm of rocking gave 
no better results than the regular 12 per minute 
cycle 

Rocking was carried out on 3 subjects in whom 
relative apnea had been produced During this 
state rocking tidal air values were approximately 
the same as those during the normal state Alveolar 
C0 2 values showed a slower return to normal than 
when the subjects were allowed to recover without 
rocking, due to the greater pulmonary ventilation 

The comparative susceptibility of cats and dogs 
to anoxia R W Stacy and W V Whitehobn 
(introduced by Fred A Hitchcock) Dept of 
Physiology , Ohio State Umu , Columbus A differ- 
ence in the tolerance of cats and dogs to anoxia 
produced by rebreathing air (C0 2 absorbed) has 
been demonstrated When respiratory failure oc- 
curred the per cent oxygen in the inspired air was 
2 6 for intact dogs, 4 7 for intact cats, 7 0 for dogs 
after denervation of the carotid sinus area and 
section of the vagi, and 7 8 in similarly treated 
cats , while the per cent saturation of the arterial 
blood was, in intact animals, 11 6 for dogs and 7 5 
for cats, and in denervated animals, 10 1 for dogs 
and 8 5 for cats In intact animals ventilation 
volume increased 373 per cent for dogs and 54 per 
cent for cats, w hile in denervated animals the in- 
creases were 34 per cent foi dogs and 21 per cent 
foi cats From the per cent saturation of the arterial 
blood we may estimate that, in both species, respi- 
ration fails when the p0 2 of alveolar air is about 
10 mm of Hg By the marked increase in ventila- 
tion volume the dog is able to maintain this alveolar 
pO with a pO. of only 18 mm in the respired air, 
while the cat requires 32 mm p0 2 in the inspired 
air to maintain the same alveolar 0 2 These results 
indicate that the basis for the species difference 
between dogs and cats is the greater response of 
the dogs’ respiratory mechanism to chemoreceptor 
stimulation 

The in vitro inhibition of cytochrome oxidase by 
azide and cyanide J N Stxnnard and B L 
Horecklr (by invitation) National Inst of 
Health, Bethesda, Maryland The inhibition of rat 
heart cytochrome oxidase by azide and cyanide was 
studied as a function of pH, using a spectrophoto- 
metnc method involving the oxidation of ferro- 
cytochrome c In the case of cyanide the degree of 
inhibition is independent of pH within physiologi- 
cal limits, w hile the inhibition by azode is sensitive 
to pH It was established, from application of the 


mass law to the hydrolysis of salts of cyanide and 
azide, that in both cases the inhibition is related 
to the concentration of the undissociated acid 
HCN or HNj In this respect cytochrome oxidase 
differs markedly from cytochrome c or methemo- 
globm where combination is with the ion (see 
abstract on the cytochrome c-azide complex) 

The inhibition reaches 50 per cent at about 5 X 
10 -7 M of either HCN or HN 3 , which is equivalent 
at pH 7 4, to approximately 5 X 10~ 7 KCN or 
2 X 10~ 4 NaN 3 In both cases the effect follows 
closely the mass law expression assuming combina- 
tion of one acid molecule w ith one of enzyme 

Azide, but not cyanide, was observed to catalyze 
the oxidation of ferrocytochrome c in the absence 
of enzyme The catalytic effect is due to the pres- 
ence of traces of inorganic Fe, the Fe azide complex 
forming a reversible oxidation-reduction system 
w'hich is rapidly reduced by ferrocytochrome c and 
slowly oxidized by atmospheric oxygen 

Tetraethyl ammonium — potassium antagonism 
in the mammalian heart H Stansfield (by invi- 
tation) and H E Hoff Dept of Physiology, 
McGill Uruo , Montreal Loewi (J Pharm Exper 
Therap 88 136-141, 1946) has reported that the 
depressant action of KC1 on the frog’s heart is 
antagonized by tetraethyl ammonium bronude 
(TEA) Acheson and Pereira (J Pharm Exper 
Therap 87 273-280, 1946) state how'ever that 
while TEA can block the ganglionic stimulating 
action of acetylcholine in the superior cervical 
ganglion of the cat, it cannot block the ganglionic 
stimulating action of potassium ions 

Two series of experiments were performed to 
study the antagonism, if any, of TEA to potassium 
poisoning m mammals 

The toxic effects of potassium on the mammalian 
heart have been described by Winkler, Hoff and 
Smith (Amer J Physiol 124 478-483, 1938) The 
stages of potassium poisoning can be followed elec- 
trocardiographically 

In 6 dogs the ureters w r ere ligated to prevent 
excretion, and isotonic KC1 was run in slowly, 
intravenously, until the stage of intoxication 
marked by loss of P waves was reached Injections 
of TEA at this point brought transient return of a 
normal E C G pattern The P waves normally 
disappear at a potassium level of 9-11 meq/1 
With TEA the P waves have been brought back 
transiently at concentrations as high as 12 5 m eq /I 
Typical death by potassium arrest at the expected 
range of potassium concentrations was avoided only 
on animals killed by too rapid or too large an injec- 
tion of TEA 

Dogs made anunc by aspectic ligation of both 
ureters developed the electrocardiographic evi- 
dence of early potassium poisoning in 2-3 days, 
with loss of P waves at a potassium concentration 
of approximately 9 5 m eq /I Dosage of TEA suffi- 
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cient to return the E C G to a normal pattern 
caused convulsions, respiratory arrest and death 

An extension of the “Law of Denervation” to 
afferent neurones Gi-ouce W Stavrakv and 
Cii mills G Drak i (by invitation) Dept of 
Physiology, Unit’ of II estern Ontario Medical 
School, London , Canada Yccording to the “Liu 
of Denerv ition" which was suggested by Cl 
Bernard and formulated by Cannon “When, in a 
series of efferent neurones a unit is destroy ed, an 
increased irrit ibility to chemical agents develops 
in the isolated structures ” In order to ascertain 
whether this increase of irritability occurs only 
after section of efferent connections, or whether 
deafferentation too, leads to a greater irrit ability 
of corresponding spinal neurones, in 12 cats the 
left lnnd limb was deafferented by aseptic intra- 
dural section of L to S dorsal roots, and after 
various periods of time the brain was pithed and 
the contractions of both quadriceps muscles re 
corded Beginning 18 hours after deafferentation 
(longest tune 3 months), intraaortic injections of 
acetylcholine, adrenaline, strychnine, metrazol 
and camphor evoked greater responses on the de- 
afferented side — the contractions appeared after 
smaller quantities of the drugs, started earlier, 
were more powerful and lasted longer than those 
on the intact side Acute unilateral deafferentation, 
carried out immediate!) preceding the recording, 
reduced the effectiveness of the chemical agents 
on the corresponding side 

In another series of experiments on 6 chronic 
cats in which deafferentation of the forelimb was 
carried out by section of C 3 to T« dorsal roots, 
intravenous injections of the same drugs lead to 
asymmetrical contractions of the forelimbs — the 
deafferented limb responding first, swinging higher 
towards the head, and becoming more rigid during 
the contraction, the effects resembling somewhat 
those described in the case of frontallobectonnzed 
and semidecerebrated animals (Stavraky, G W , 
Trans Roy Soc Canada 37 127, 1943, Federat 
Proc 6 100,1946) 

The pH of synovial fluid in the anaesthetized 
dog under treatment with metrazol and insulin 

I E Steck (by invitation), N R Joseph (by 
invitation), and C I Reed Dept of Physiology 
and of Medicine, Umv of Illinois, Chicago Colleges 
Determinations of pH in the knee joint and femoral 
venous blood of anaesthetized dogs were carried 
out before and after the administration of metrazol 
or insulin in doses sufficient to produce convul- 
sions In the resting state before the injection of 
either drug, neither blood and synovial fluid pH 
fluctuated by more than about 05 over a period of 
15 or 20 minutes Metrazol injections generally 
resulted in severe convulsions within a few min- 
utes Immedntely after the onset of convulsions, 
the joint pH fell rapidly, the maximal change 


varying from about 0 3 to 0 6 Blood pH was low- 
ered by only a fraction (approximately one fourth) 
of the corresponding change of joint pH Over a 
period of time, there was little parallelism between 
the curves of blood pH and joint pH, the fluctua- 
tions of the latter being more pronounced and 
ha\ mg a sharper dow nw ird tendency Insulin in- 
jections were generally effective only after a period 
of 1) or 2 hours During the convulsive jieriod, 
effects resembling those observed in metrazol con- 
vulsions were noted, the changes of joint pH being 
far more pronounced than those of blood pH The 
results in both cases can be interpreted as indi- 
cating a flow of acid metabolites from active 
muscles into the joint cavity at a rate greater than 
that of its removal by the circulation 

The effects of the introduction of gas into the 
colon on its pressure and activity F R Steg- 
gerda and W C Clark (by invitation) Dept of 
Physiology, Umv of Illinois, Urbana, Illinois By 
means of an open tipped tube placed in the lower 
colon and connected w ith a recording manometer, 
the effects of distention with various amounts of 
gas on the total pressure and onset of tonic activity 
can be recorded 

Although there are variations between indi- 
viduals, it would seem that when 200 cc of air are 
injected into the lower colon a pressure of 20 to 
25 cm of water is created which remains relatively 
unchanged with succeeding administrations of 
similar amounts of gas up to a total of 1,000 or 
1 ,200 cc When a volume of approximately 600 cc 
of gas has been reached, rhythmical contractions 
of the colon occur and increase in amplitude w ith 
increased amounts of gas The increased distention 
of the colon under these conditions is not accom- 
panied by any distress because of the compensating 
outward distention of the abdominal wall 

Apparatus to make similar pressure recordings 
in the stomach and small intestine is being con- 
structed 

Some effects of cytochrome C on the oxygen 
economy of anesthetized dogs A J Steigman 
(by invitation), A Sokalciiuk (by invitation), 
D Ellis (by invitation), and E M Greisheimer 
Temple Umv School of Medicine Alterations in 
the oxygen economy of anesthetized, heparinized 
dogs were studied following the intravenous ad- 
ministration of crude cytochrome C, from horse 
heart The anesthetic used was pentobarbital 
sodium and urethane An endotracheal catheter 
with cuff and spirometer permitted the measure 
of oxygen consumed 

Femoral arterial samples w ere collected by can- 
nula, and mixed venous samples were obtained (by 
catheter) from the right ventricle Oxygen was 
determined by the van Slyke Neill method In 
addition to oxygen consumption, the coefficient of 
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the probable nature of the estrogen present are 
taken into account 

Ihese results, together with the grossly elevated 
levels seen in pregnancy urine, indicate that a low 
kidney threshhold exists for the estrogenic steroids 
Furthermore, it seems possible that in the postu- 
lated estrogen-estroprotein equilibrium in human 
blood and in the blood of other species, the protein- 
bound material may serve as an active reservoir of 
estrogen which is potentially available for physi- 
ological action, but protected from immediate 
excretion by the kidney [Aided, by a grant from the 
Penrose Fund of the American Philosophical So- 
ciety ) 

The intestinal pH threshold for regulation of 
gastric emptying J E Thomas Dept of Physi- 
ology, Jefferson Medical College Previous communi- 
cations f com this laboratory have shown that acid 
in the intestine inhibits gastric secretion w hen the 
intestinal pH is between 2 0 and 2 5 Two types of 
experiments were performed to determine the pH 
threshold for inhibition of gastric emptying m dogs 
(1) Three hundred cc of acid solution buffered 
with gastric mucus or egg white (pH 1 5-1 8) were 
placed m the stomach and recovered from the 
intestine, and the volume and pH of the intestinal 
drainage measured From 75 to 150 cc were emptied 
from the stomach during the first 10 minutes with 
the intestinal pH betw een 2 0 and 3 0 Only one 
sample in 12 experiments w r as obtained with a pH 
below 2 0 and only 2 above pH 3 0 (2) Graphic 
records of gastric motility before and after feeding 
were obtained while perfusing the duodenum with 
buffered solutions of acid and the pH of the per- 
fusate measured after it was recovered from the 
intestine Gastric motility was progressively in- 
hibited as the intestinal pH fell from 3 0 to 2 0 
and completely abolished at pH 2 0 There was no 
effect above pH 3 0 It is concluded that, in the 
absence of other stimuli, an intestinal pH of 3 0 
is required to modify gastric emptying and that 
emptying ceases at pH 2 0, also that gastric motil- 
ity, gastric secretion, and gastric emptying are 
influenced in a parallel manner by acid in the 
intestine 

Carbohydrates as stimuli for the secretion of 
pancreatic enzymes J E Thomas and J 0 
Crider Dept of Physiology, Jefferson Medical 
College Carbohydrates in the intestine are not, by 
themselves, adequate stimuli for the pancreas but 
they may modify the effects of other stimuli 
Babkin and Savich (J Russ d Physiol 3 143, 
1921) found that sugar increased the enzyme con- 
tent of the juice secreted in response to HC1 A 
sumlar action of starch with secretin in anesthe- 
tized cats was reported by Harper and Vass (J 
Physiol 99 415, 1940) The combined effect of 
various carbohydrates and secretin was studied in 
4 chronic fistula dogs Secretin was given by con- 


tinuous intravenous injection and after a control 
period the carbohydrates were injected into the 
intestine Results were calcul ited in terms of total 
nitrogen output from the pancreas \11 preparations 
used increased the nitrogen output by increasing 
either the volume or the concentration, or both, 
of the pancreatic juice The average percentile in' 
crease over the average output of nitrogen during 
the control period with the various preparations 
was soluble starch, 34, starch plus pancreatic 
juice 123, dextrin (N F V, Baker) 87, dextrin 
(Bacteriological, Pfanstiehl) 71, dextrin (Reagent, 
Merck) 37, maltose, 93, lactose, 60 Control experi- 
ments with saline remain to be done but the avail 
able data prove that at least some carbohydrates 
increase the output of enzymes, as indicated by 
total nitrogen output, in the presence of secretin 
Moderate doses (0 2 mg /kg ) of atropine or hyosey 
amine given during the action of the carbohydrates 
reduced the nitrogen output to the control level or 
below 

The effect of diet on respiration and respiratory 
enzymes of liver from hyperthyroid rats Samuel 
R Tipton Dept of Physiology & Pharmacology, 
Medical College of Alabama, Birmingham 6, Ala- 
bama In continuation of our study of succinate 
and cytochrome oxidation systems under varied 
endocrine conditions, we have subjected hyper- 
thyroid rats and adrenalectomized rats to diets 
varying with respect to components of the B group 
of vitamins Hooded rats made deficient in the 
total B-complex, and also those on a diet deficient 
only in riboflavin showed a significant decrease m 
activity of the succinic dehydrogenase of liver with 
little change in cytochrome oxidase In hyper 
thyroid rats maintained on these two diets both 
enzyme systems showed 10-15 per cent lower ac 
tivity than those found in hypertbyroid rats on a 
norniar diet Control rats were restricted to ap 
proximately the same caloric intake as the rats on 
experimental diets 

Thiamin deficient rats showed no significant 
difference in enzyme activity from control rats, 
but the mobilization of liver succinic dehydro 
genase m hyperthyroid rats was depressed signifi- 
cantly Thiamin deficiency resulted in a greater 
weight loss and higher mortality in hyperthyroid 
rats Thiamin in excess of the normal requirements 
given to hyperthyroid rats prevented weight loss 
and gave lower mortality but did not increase 
significantly the hyperthyroid enzymatic activity 

All three groups of rats showed a small but 
significant depression in Qo of liver slices with 
pyruvate and succinate as substrates when com- 
pared with liver slices from rats on a normal diet 

Oui results suggest that some or all components 
of the vitamin B complex are necessary for the 
mobilization of succinic dehydrogenase and cyto- 
chrome oxidase which occurs in hyperthyroidism 
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[This work was aided by a grant from Ciba Phanna- 
ceulical Products, Inc ] 

Effect of BAL in preventing alloxan-diabetes m 
rats It Tislow and Annette Chesler (by invi- 
tation) Biological Research Labys , Schering 
Corporation, Bloomfield, N J BAL (British anti- 
lewisite), 2,3 dithiolpropanol prevented alloxan- 
diabetes in rats Fifty-one mg /kg BAL injected 
intravenously into 60 gram Sprague Dan ley rats 
1 to 2 minutes before the intravenous injection of 
60 mg /kg of alloxan monoliydrate prevented com- 
pletely the hyperglycemia and the decrease in 
growth rate observed in animals injected with 
alloxan alone BAL was protective until the dosage 
was reduced below 20 mg /kg 

Studies on the sodium, potassium and water 
content of tissues in the cockroach (Periplaneta 
americana) Julixn M Tom vs Umv of Chicago 
Toxicity Laby , and the Dept of Physiology From 
the classical point of view that cellular membrane 
potentials depend largely upon a concentration 
difference between the potassium inside and out- 
side of the cell, it seemed of interest to clarify the 
implications of the statement so often seen in 
discussions of insect haemolymph, that “Of the 
kations, sodium seems always to be replaced largely 
by potassium” (Wigglesworth — Principles of Insect 
Physiology) Therefore, the water, sodium and 
potassium content of whole haemolymph and serum 
(collected at the level of the prothoracic leg, ventral 
to the ventral diaphragm so as to get fluid bathing 
the nerve cord), nerve cord and leg muscle (coxa) 
have been measured m the cockroach ( Periplaneta 
americana ) 

In millimoles per liter of tissue water, the values 
obtained for haemolymph, serum, nerve cord and 
muscle were sodium 169, 107 , 83 9, and 45 6, 
potassium 27 1, 17 3, 140 and 112 Thus, both 
muscle and nerve cord are seen to contain much 
more potassium and less sodium than the circulat- 
ing fluid There are, therefore, no indications from 
these data that the cation concentration gradient 
which may exist between irritable tissue and its 
environment is fundamentally different (except 
quantitatively) in the insect from what it is in 
other forms 

Observations on the use of the oxygen cathode 
Julian M Tobias and Rosemary Holmes (by 
invitation) Umv of Chicago Dept of Physiology 
and Toxicity Laby Preliminary experiments 
with the exposed type of flush, platinum wore, 
oxygen cathode, described by Davies and Brink, 
have largely confirmed their findings (R S I 13 
524, 1942) An electrode, 40 micra or larger in di- 
ameter, requiring no amplifier if used with a sensi- 
tive galvanometer, can, in Ringer's solution, meas- 
ure, w ith great precision, a change m oxj gen tension 
of some 3 3 nun of Hg This corresponds to a change 
of about 0 1 cmm of oxygen per ce , approximately 


the same sensitivity obtained with other stand ird 
types of microrespirometers Such an electrode 
resjxmds to changes in environmental oxygen m 
less than one second When used in a protein solu- 
tion such as plasma, there is a progressive “desensi- 
tization” of the electrode which can be largely 
eliminated if it be covered with a thin film of 
collodion 

The electrode, mounted in a hypodermic needle, 
has been used to follow changes in subcutaneous 
and intramuscular oxygen tensions in animals 
breathing various oxygen mixtures The data are, 
however, difficult to interpret since current change 
in response to a given change in the respiratory 
mixture frequently undergoes a progressive de- 
crease both in rate and magnitude The highest 
degree of reproducibility in the intact animal has 
been achieved with the electrode in contact with 
the mucosa of the eyelid, lip or vagina Thus, with 
an electrode applied to the eyelid mucosa, as the 
respiratory mixture was changed a number of times 
between air and 100% oxygen, over the period of 
an hour or so, the accompanying current changes 
were reproducible with a standard error of 3% 

Thromboplastin in the urine of normal and 
hemophilic men Leandro M Tocantins and 
John N Lindquist (by invitation) Jefferson 
Medical College , Philadelphia The clear, protein 
and cell-free (Berhefeld filtration) fresh human 
urine, spontaneously voided, or collected from the 
renal pelvis by ureteral catheterization, contains a 
substance (or substances) which shortens the rate 
of blood coagulation by accelerating the conversion 
of prothrombin to thrombin Urine from hemo- 
philics has as high and sometimes higher clot 
accelerating activity as urine from normal men 
The clotting tunes of hemophilic and normal blood 
or plasma in collodion tubes are rendered equal by 
the addition of undiluted, intact or dialysed urine 
(one part of urine to ten of blood) The thrombo- 
plastin activity is preserved in urine rid of most 
of its solutes by dialysis (48 hours against H 2 0) 
The activity is enhanced by concentration of the 
unne, dmumshed by heat (55°C — 15 minutes) and 
almost destroyed at 70° (15 minutes) Unlike dilute 
solutions of aqueous brain extracts which lose 
their thromboplastic activity rapidly on standing, 
the intact of dialysed urme thromboplastin main- 
tains its activity for several days if kept in. the 
cold, with a preservative The thromboplastin of 
the urine may be derived from the kidney itself, 
or represent the product of disintegrated tissue or 
blood cells cleared from the circulating blood by 
excretion m the urine 

The body temperature-arterial pressure rela- 
tionship in the chicken M Tolpxn (by invitation) 
and S Rodbard From, the Cardiovascular Dept , 
Research Inst , Michael Reese Hospital and the 
Dept of Physiology, Umv of Chicago, Chicago , 
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Illinois Previous work from this laboratory has 
show n a direct relationship betw een body temper- 
ature and arterial pressure of the turtle, and that 
this relationship depended upon the mediation of 
centers m the brain This work has been extended 
to other animals, and results on the chicken, 
Gallus domesticus, are given below 
Cooling of the birds by means of ice packs caused 
a fall in pressure and heart rate, rewarming by 
radiant heat caused a return to the original levels 
Heating above normal body temperature caused a 
rise in blood pressure and heart rate until a critical 
level of about 44°C was obtained With further 
increase in temperature the blood pressure fell 
sharply, although the heart rate continued to in- 
crease Administration of epinephrine at this time 
caused a transient rise in pressure, and the bird 
appeared to revive momentarily 


Temperature 

(°C) 

Arterial pressure 
(mm Hg) 

Heart rate 
(beats/mm ) 

25 

102/92 

110 

35 

115/108 

330 

41 5 

130/115 

460 

43 

| 145/125 

| 540 


These results show that the body temperature- 
blood pressure relationship hold for a bird, the 
chicken This relationship is independent of the 
heart rate The fact that a rise in pressure can be 
elicited terminally by epinephrine suggests that 
the fall in pressure at high temperature levels 
depends upon the failure of vasomotor centers 
rather than the peripheral blood vessels 
Nerve conduction block by di-isopropyl fluoro- 
phosphate (DFP) and eserme without change in 
demarcation potential James E P Toman, J 
Walter Woodbury (by invitation), and Lowell 
A Woodbury (by invitation) Dept of Physiology, 
Umv of Utah School of Medicine, Salt Lake City, 
Utah 1 Bullock el al (J Neurophysiol 9 9, 253, 
1946) and Crescitelli et al (J Neurophysiol 9 
241, 1946) reported that high concentrations of the 
anticholinesterases eserme and DFP block con- 
duction in nerve Bullock el al concluded that 
anticholinesterases which penetrate nerve may 
block conduction by preventing the hydrolysis of 
acetylcholine, thereby causing an enduring de- 
polarization, but no measurement was made of the 
assumed depolarization In the present studies, 
demarcation potential w r as not significantly changed 
w'hen segments of frog sciatic nerve were treated 
with concentrations of eserme sulfate or DFP just 
sufficient to block completely the conducted action 
potential The onset of DFP block was associated 


1 Assisted by giants in aid of research from the TJ S Public 
Health Semce and the Um\er»ity of Utah School of Medicine 
Research Fund 


with an increase m threshold, a slight decrease m 
conduction velocity and relatively little change m 
the recovery process Spontaneous firing never was 
observed at any stage of DFP block The results 
do not support the conception of acetylcholine as a 
primary depolarizing agent essential to impulse 
propagation in nerve 

Effect of ammo acids on muscle function of 
patients with myasthenia gravis Clara Tordv 
and Harold G Wolff New York Hospital and 
the Depts of Medicine ( Neurology ) and Psychiatry 
Cornell Umv Medical College, New York, A Y 
According to a recently presented concept much 
of the symptomatology of patients w ith myasthenia 
gravis can be explained by a decreased acetyl 
choline synthesis in these patients Amino acids 
were found to increase acetylcholine synthesis in 
vitro It seemed reasonable, therefore, to investi 
gate the effect of infusion of amino acids on patients 
with myasthenia gravis 

Muscle action potentials w ere recorded of healthy 
subjects and six patients with myasthenia gravis 
following stimulation of the ulnar nerve by ten 
stimuli per second, each of 100 microsecond dura- 
tion and of “supramaximal” intensity 

The amplitude of muscle action potential in 
healthy subjects was maintained during electrical 
stimulation of the ulnar nerve In tw o severely sick 
patients with myasthenia gravis the drop of the 
amplitude of the action potential was large and pre- 
dictable This could be used for testing the action 
of various agents of the muscle function of these 
patients When action potential records were taken 
after infusion of amino acids (one liter of 5 per cent 
Amigen (Mead & Johnson) solution containing 5 
per cent dextrose), the records of these patients 
with myasthenia gravis resembled the muscle ac- 
tion potential records of healthy persons 

The above results suggest that amino acids may 
improve muscle function in patients with myas 
thema gravis The mechanism of this action, 
whether improved acetylcholine synthesis, correc 
tion of an amino acid deficiency, detoxifying effect 
of ammo acids, is under investigation 

Pressor substances in dog plasma incubated 
with renin Eleanore Tripp (by invitation) and 
Eric Ogden Dept of Physiology, Umv of Texas 
School of Medicine, Galveston One oi two c c of 
dog plasma w ere mixed m a syringe w ith an appro- 
priate quantity of hypertensinase-free hog renin 
Half of this quantity was immediately injected 
intravenously into a pithed cat to control any rise 
of blood pressure produced by the renin This was 
negligible in the doses used Ten minutes later the 
remainder of the mixture was injected and the rise 
of blood pressure (15 to 30 mm Hg) used to esti- 
mate the substrate content of the plasma These 
rises were compared with the response to a stand- 
ard preparation of angiotonm from which the 
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protein had been removed by alcohol precipitation 
The plasma samples from the normal dog (if free 
from visible hemolysis) showed little variation 
from month to month and from individual to 
individual Furthermore frozen plasma retained its 
substrate content Adrenal insufficiency consist- 
ently Ion ered the substrate content as previously 
reported (Collings, Ogden, and Taj lor) 

When the testing was done on cats of low sensi- 
tive it was found that a large dose of a fresh 
plasma-renin mixture would elevate the blood 
pressure to a higher lev el than could be obtained 
from the injection of any amount of the angiotonm 
preparation This suggests that the latter prepara- 
tion was completely lacking some pressor material 
resulting from the renin and substrate reaction 
[Acknowledgment is made to the John and Mary R 
Markle Foundation ] 

Further analysis of the gasp reflet Robert D 
Tschirgi (introduced by R W Gerard) Dept of 
Physiology, The Vmv of Chicago Gaspmg of the 
severed rat head has been used by several workers 
as an inde\ of activity of medullary respiratory 
centers Present experiments establish the reflex 
character of gasping in several types of anoxia and 
locate the actions of anoxia and hypercapnia m the 
reflex arc 

After decapitation, cyanide administration, or 
inhalation of oxj r gen-free gas mixtures, gasping 
occurs when the carotid bodies remain functionally 
connected with the medulla but is entirely absent 
w hen they are disconnected Gasping is terminated 
bj central failure, for the carotid receptors dis- 
charge long after gasping ends, and the lingual - 
maxillary reflex (engaging the same efferent arc) 
also outlasts it 

Discharge time (from first to last gasps) decreases 
with age For 11-day rats inhaling pure nitrogen, it 
averages 142 sec , as compared with 200 after 
decapitation Addition of CO- to the N- (but not 
to 0.) increases discharge time, to a maximum 
320 sec at 35 per cent COi That the prolongation 
depends on anaerobic processes is shown by r the 
ability of lodoacetate to cut discharge time to 
25 sec , whatever the CO concentration 

Bj “perfusing” the carotid bodies of one rat 
with the blood of a second and varying inde- 
pendently the gas inhaled by each, the medullary 
centers and the carotid bodies of an animal were 
exposed to different conditions Anoxia both of the 
bram and the carotid body must be present for 
gasping to occur The potentiating action of CO. 
is exclusively on the carotid body 

These findings, while establishing important 
peripheral factors in the gasp response, do not 
vitiate its use in investigation the action of central 
neurones 

The effect of ergotamine tartrate on potassium 
tolerance Caroline wmi Sudex Boston Umv 


School of Medicine, Dept of Physiology For intact 
rats an average of 27 intravenous injections of 
0 05 ml of 2% KC1/I00 grams body weight, given 
at 5 minute intervals, were required to produce a 
fall of over 60% in mean arterial pressure In rats 
treated w ith ergotamine tartrate (0 5 mg /100 
grams) and in rats bearing grafts of adrenocortical 
tissue only, 3 to S (aver 4 5) injections produced 
threatened circulatory collapse After 10 mg histn- 
mine/100 grams body weight an average of 9 injec- 
tions caused severe depression 
At the time of collapse the plasma potassium 
attained equally high levels in normal, histamine- 
treated rats and rats w ith only adrenocortical tis- 
sue, namely, 29 S±3 0, 28 5±2 2 and 281 ±2 2 
mg % respectively The level, however, was defi- 
nitely lower m rats subjected to ergotamine, 
namely, 23 8±1 7 mg % The increased suscepti- 
bility of the ergotamine-treated rats to potassium 
was further enhanced by histamine (10 mg /100 
grams) such that a single injection of KC1 produced 
prompt circulatory failure 
No change in potassium sensitivity was found in 
3 of 6 similar experiments using dehydro ergot- 
amine tartrate (DHE-45) The more transient 
action of DHE-45 and an initial depressant tend- 
ency on blood pressure in contrast to ergotamine 
seem accountable for some of the variability and 
differences observed Further experiments may 
indicate whether or not enhanced sensitivity to 
potassium is typical of sympatholytic agents in 
general, especially in circumstances demanding 
adequate adrenocortical activity 
QT changes following exercise William G 
Turman (by invitation), Irving L Ershler (by 
invitation), and Jane S Robb Depts of Pharma- 
cology and Medicine, College of Medicine, Syracuse 
Umv , Syracuse, N Y In 1941, Blair, Wedd, 
and Young suggested that the QT interval may be 
a more sensitive index of cardiac muscle state than 
is heart rate Schlamowitz later reported a linear 
relationship between QT interval and cycle length, 
both at resting rates and follow mg exercise 
Many QT values for 500 athletes collected at this 
University by Ershler and Turman, fall below the 
normal curve of Ashman and Hull These and un- 
published data of Young for 30 healthy young 
women at Mt Holyoke (courtesy of Dr Mary 
Maxfield) are equally dispersed about the line of 
Schlamowitz 

The next step m testing Blair’s hypothesis was 
to obtain QT values after exercise in older indi- 
viduals and in those know n to be either in potential 
or borderline decompensation 
The Brouba score for Young’s group ranges from 
45 to 97, while in those less physically fit it ranges 
from 35 to 54 The latter group show two main 
types of response to exercise, (a) the mam change 
is in rate with no or very slight QT lengthening 
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following an initial shortening, and a slow return 
of both QT and rate to resting values, and (b) the 
main change is a less rapid rate, exceedingly brief 
shortening of QT with far greater subsequent 
lengthening, and very fast return of the QT intei val 
to normal The rate did not reach the resting level 
w ithin the period of observation 

We believe QT may be a better index than rate 
alone when cardiac reserve is low, but further study 
will be necessary to establish the prognostic value 
[This work was supported by a giant from the Life 
Insurance Medical Research Fund and the Hen- 
dricks Fund ] 

The “fatigue” of prolonged wakefulness 

David B Tyler California Inst of Technology, 
Pasadena The results of 20 experiments involving 
600 subjects show that, with the exception of the 
effect on the electrical activity of the brain, no 
significant physiological or biochemical changes are 
produced by experimental insomnia up to 112 
hours Blood sugar, hemoglobin, red and white cell 
count, body weight, and body temperature show 
little variation from the normal The excretion of 
17-ketosteroids, total nitrogen and creatinine, and 
the level of adrenal-like substances in the blood are 
little affected No significant changes are found to 
occur in auditory acuity, static ataxia, flicker fusion 
frequency, or reflexes The slight respiration, heart 
late and blood pressure changes that occur can be 
attributed to the state of relaxation of the sleepy 
subject The only effects on psychomotor per- 
formance found are those that indicate a reduced 
ability to maintain sustained effort and perform- 
ance 

The most marked changes that occur during 
experimental insomnia are the psychological dis- 
turbances These alterations in behavior are first 
noticeable between 30 to 60 hours of sleeplessness 
and are characterized by increased irritability, 
loss of memory, hallucinations or illusions, inat- 
tention In the majority of the subjects these dis- 
turbances are mild In some instances, symptoms 
resembling acute schizophrenia are produced dur- 
ing sleeplessness [IFor/c done under contract 
sponsored by the C M R between O S R D and 
Calif Inst of Tech ] 

The effect of benzedrine and certain barbi- 
turates during prolonged wakefulness Dxvid B 
Tyler California Inst of Technology, Pasadena 
Although a sleepless individual is capable of normal 
performance, as measured by a large variety of 
psychomotor tests, even after 100 hours of wake- 
fulness, the indications are that he is not capable 
of maintaining a sustained performance This effect, 
the decreased ability for sustained effort, first be- 
comes noticeable after 48 hours of wakefulness 
Examination of the results reveal that it is not 
due to deterioration in a particular skill but to the 
increased difficulty in staying awake during a pro- 
longed psychomotor test 


If in a 112 hour experiment 10 mg of benzedrine 
are administered twice daily beginning the first day 
of the sleepless period, it is without any significant 
effect on either the performance of the men or on 
their ability to stay awake during the five day vigil 
If benzedrine is administered commencing the 
3rd day, an immediate improvement occurs in the 
ability of the subjects to stay awake and the 
deterioration in performance occurring at that 
time is checked However, the same dosage main 
tamed during the 4th and 5th days becomes less 
effective The results indicate that the effect of 
benzedrine, at least under these conditions, is not 
on the skill per se, but through its anti sleep action 
One gr amytal or 2 5 gr V-12 (ethyl beta- 
methylallyl thiobarbitunc acid) given every 12 
hours during the first 48 hours of a 5 day sleepless 
period produces only slight alterations in perform 
ance The indications are that these components of 
motion sickness preventives can be safely given 
to men under such conditions of stress [IFork done 
under contract sponsored by the C M R between 
0 S R D and Calif Inst of Tech ] 

The effect of mental “activity” and experi- 
mental momma on the electrical activity of the 
brain David B Tyler, J Goodman (by invita 
tion) and T Rothman (by invitation) California 
Inst of Technology, Pasadena Changes in the EEG 
were studied in 12 subjects at intervals during 112 
hours of continuous wakefulness The records were 
analyzed on the basis of per cent time frequency 
distribution (Brazier and Finesinger, J Clin 
Invest 23 303, 1944) This method was found to 
be an objective and easily verifiable procedure for 
studying the effects produced 
The changes in the state of “attention” as pro 
duced by mental multiplication problems increase 
the rate of the potential changes of the brain 
During the control days, the increase in rate pro 
duced by such stimuli parallels the intensity of 
the mental “effort” and is regular and progressive 
Experimental insomnia also increases the rate of 
the electrical activity of the brain This is first 
noticeable after 50 hours of wakefulness, and the 
rate increases progressively up to 75 hours If a 
multiplication problem is given at 50, 75 or 100 
hours of sleeplessness, the effect on the EEG is 
irregular and indicates that the capacity of the 
fatigued brain to further increase its rate of po 
tential changes in response to the stimulus of a 
problem is reduced 

The effects produced by mental activity and by 
prolonged wakefulness are in the same direction, 
indicating that mental “effort” required for work 
ing a problem or for staying awake during experi 
mental insomnia produces an increase in the rvto 
of the potential changes in the brain [Work done 
under contract sponsored by the C M R between 
O S R D and Calif Inst of Tcchn J 
Effect of stimulation of carotid sinus region on 
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absorption from small intestine Edw ard J Van 
Liere, J Ciifford Sticknev md David W 
Northup Dept of Physiology, School of Medicine, 
West Vtrgima Univ , Morgantown, Rest Virginia 
The absorption of isotonic NaCl solution placed for 
30 minutes in a Moreau loop of the loner intestine 
of 13 barbitihzed dogs lias studied The average 
blood pressure of these dogs was 123 nun Hg 
Absorptioji was then studied in 15 dogs while the 
carotid sinus region was continuously stimulated 
electrically , the avenge blood pressure of this 
group was 124 nun Hg The dogs in the control 
group were selected from a larger series to match 
with the average blood pressure found in the experi- 
mental group 

The percentage lluid absorbed by the control 
dogs was 57 9 and chloride 64 8 , in the experimental 
group the percentage absorption was 42 of fluid and 
52 7 of chloride There was a statistically significant 
reduction of fluid and chloride absorption in the 
latter group 

It has been shown by Bornthal and Schwind 
(Am J Physiol 143 361, 1945) that there is a 
reflex vasoconstriction in the intestine in response 
to excitation of carotid chemoreceptors This vaso 
constriction probably caused a lessened amount of 
absorption in the experimental group 

Uptake of plutonium, yttrium and strontium by 
the callus of healing bone fractures L Van Mid 
dlesw ORTH, D H Copp and J G Hamilton (in- 
troduced by J M D Olmsted) Divisions of 
Physiology and Medicine of the Medical School, 
and the Radiation Laby of the Utuv of California, 
Berkeley Plutonium, radioactive yttrium and 
radioactive strontium are all metals of considerable 
practical importance winch localize in the skeleton 
Since the callus of a healing fracture pisses through 
successive stages in bone formation, it was felt 
that the uptake of these elements by the callus 
might afford valuable information on their deposi- 
tion in bone The left fibulae of adult male lats 
were fractured opposite the tibial spine Since this 
bone does not bear weight and is naturally splinted 
by the tibia, no postoperative care was necessary 
The animals were sacrificed after -various time 
intervals from 2 to 15 days Pu" ra and A 88 were 
injected intramuscularly at the time of fracture, 
or intravenously 2 days before the rats were sacri- 
ficed Sr 89 was injected mtrapentoneally 24 houis 
before the animals were killed The alpha emitting 
Pu JS3 , beta emitting Sr 89 and gamma ray emitting 
A 83 could all be distinguished in the same bone 
sample by these differences m radiation 

The uptake of each of these radioactive elements 
m the fractured fibula was compared with that m 
the unbroken control bone of the opposite side 
The ratio of these two values gave a measure of the 
concentration of each element in the healing callus 
Active uptake of plutonium and yttrium in the 
callus was observed on the second day, before 


calcification or strontium localization had com- 
menced Deposition of radioactive strontium in the 
callus began about the 4th to 5th day and reached 
a peak around 8 to 12 days when calcification was 
most active These differences suggest that the 
deposition of strontium is related to the activity 
of calcification, while some other mechanism is re- 
sponsible for the deposition of yttrium and pluto- 
nium [This work was carried out underl he auspices 
of the Manhattan Project ] 

Maturity induced by testosterone in the young 
male monkey G vanWagenen Dept of Obstetrics 
ct Gynecology, Yale Univ School of Medicine, Yale 
University The bone age of seven year old male 
rhesus monkeys is comparable to that of the human 
of twenty years During the sixth year the upper 
epiphyses of the long bones unite, the gonads con- 
tain mature sex cells and the pelage is that of the 
mature male Two experimental monkeys, two 
years and ten months old, presented the above signs 
of maturity' From the beginning of treatment, 
seven months of age, weight and body length were 
accelerated At two years their weight was fifty 
per cent greater than the heaviest male records 
X ray films show ed a massive increase m the 
musculature with an accompanying accentuation of 
contour and thickness of bone Body length, al- 
though it immediately rose from the average curve, 
did not exceed greatest normal length because of 
the lmjxised process of maturation which was 
thought to be a function of the androgen dosage 

A testis of the control animal removed at two 
years eight months showed tubules containing only 
basal cells, while glands of the treated animals, two 
and three times as large, showed complete sperma- 
togenesis The control mammary gland, one centi 
meter m diameter, was composed of spidery, thin- 
w ailed simple ducts The mammary gland of the 
treated animal was also of neonatal size, but the 
ducts stained heavily, were distended, and the 
terminal ends showed proliferating epithelium 
The silky, short hair characteristic of the young 
monkey changed to adult type during the second 
year and thereafter appeared longer and more 
luxurient than that of the usual laboratory adult 
male 

Effect of enterogastrone on gastric secretion of 
pyioric-bgated rats Frank E Visscheh and 
Donald R Rayman (introduced by D J Ingle) 
Research Labys , The bpjohn Company, Kala- 
mazoo, Michigan The ability of preparations of 
enterogastrone to inhibit gastric secretion may be 
observed in pyloric bgated rats (Friedman, M H 
F , and Sandweiss, D J , Am J Dig Dis 13 10S 
(1946)) Our method differs from that of Friedman 
and Sandweiss m several respects animals are 
fasted tw o day's instead of one day , Cyclopal, 85 mg 
per kg , is used for anesthesia, injections are made 
at the tune of pyloric ligation, gastric juice is col- 
lected at the end of two hours by removal and 
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drainage of the stomach, groups of five or si\ pairs 
of rats are employed for each experiment, solids 
are removed from the gastric contents by centri- 
fugation , and the statistical significance of the ob- 
served inhibition is calculated 
Our data concern the follow ing effect of length 
of fast on volume of ingested solids , effect of solids 
on acidity of gastric juice, specificity of teat for 
enterogastrone as determined by trial injections of 
a variety of substances and preparations , establish- 
ment of a dosage response curve for a sample of 
enterogastrone, and stability of enterogastrone 
pow der It has been found that a 15 mg -per-kg 
dose of a typical preparation of enterogastrone will 
inhibit gastric secretion by 50 per cent, that the 
inhibitory activity of preparations of entero- 
gastrone and urogastrone is greater than that of 
other non-toxic agents at comparable dosage levels, 
and that the enterogastrone activity of dried hog 
mucosal extracts is unchanged after 12 months 
On the role of glutamic acid in epilepsy Ralph 
W Wager (introduced by Theodore G Bernthal) 
Dept of Physiology, Medical College of the State 
of South Carolina Approximately sixty epileptics 
classified clinically and electroeneephalographi- 
cally as essential or cryptogenic and limited in age 
from 16 to 40 were placed on a thirty-day regimen 
of 1(+) glutamic acid, 3 grams 1 1 d Voluntarily 
reported apparent beneficial responses constituted 
the criterion for the foimation of Group 1 Those 
of whom no such voluntary reports were received 
formed Group 2 Group 3 was a control group com- 
posed of every third epileptic and was not initially 
examined by the Rorschach technic Chance per- 
mitted several of Group 3 to be in each of Groups 1 
and 2 The practice effect on the Rorschach ten card 
procedure was thus controlled 
Subsequent administration of 1 (+ ) glutamic 
acid to some and of pyrrolidone carboxylic acid to 
others permits the observations Rorschach psycho- 
grams indicate an increase in number of responses, 
i\ idened interests, and greater intellectual acuity 
m almost all Groups 1 and 2 The frequency of 
clinical seizures was not materially influenced 
Electroencephalographically it was not unusual to 
observe an increase in recorded definition of photic 
drive responses, and an equally noticeable removal 
or reduction in the recorded post-ictal psychomotor 
period 

Use of a placebo for a succeeding thirty-day 
period permitted a retroversion in psychograin 
and, in several cases, a return of dysrhythmia dis- 
turbing the electroencephalographic recording of 
the light flicker as veil as a noticeable reappearance 
of the post-ictal psychomotor activity 

The suggestion is offered that analeptic activity ~ 
observed by others to be possessed by glutamic acid 
and not attributed to acidosis, may be explained 
b\ these findings 


Further studies on the treatment of expert, 
mental renal hypertension with renal extract 
fractions G E Wakerlix, Wayne Doxaldsox 
(by invitation), Oliver Kaaim, H Mixatoaa (bj 
invitation), T Lefco (by invitation), and Jonx 
Marsh all (by invitation) Dept of Physiology, 
Umv of Illinois College of Medicine, Chicago and 
Research Labys , Parke, Davis and Company, De 
troit Following earlier reports by our group of the 
antihypertensive effect of daily intramuscular in- 
jections of crude hog renal extracts for four to six 
months in renal hypertensive dogs (Fed Proc 6 
108, 1946, Spec Pub N Y Acad Sc 3 117,1946), 
w e have continued work aimed at the fractionation, 
purification, and identification of the active pnn 
ciple of the crude extracts, as w ell as its mechan- 
ism of action To date a total of tw enty five extract 
fractions have been studied for antihypertensive 
potency Six of these have proved definitely active 
but different lots of presumably the same fraction 
have varied considerably in potency We have 
found one-kidney hypertensive dogs somewhat 
more responsive to treatment than two kidney 
(bilaterally constricted) dogs and early renal hy- 
pertension more amenable to treatment than hte 
hypertension, although very satisfactory responses 
have been obtained m long-standing hypertensions 
with sufficiently potent extract fractions Most of 
our observations indicate no correlation between 
the remn content of our extract fractions and their 
antihypertensive potency or between the antirenin 
serum titres and the antihypertensive responses of 
our dogs However, some other immunologic re 
sponse may be involved 
As part of our continuing effort to separate and 
purify the antihypertensive renal principle, we 
have recently completed a course of treatment m 
one hypertensive dog with crude dog renal extract 
prepared from non-remn or low-remn kidneys 
approximately three months after contralateral 
renal artery constriction (Fed Proc 6 108, 1946) 
No antihypertensive effect was observed [This 
work was aided by grants from the J ohn and Mary R 
Markle Foundation and the United States Navy ) 
Further observations on the prophylaxis of 
experimental renal hypertension with renal ex- 
tracts G E Wakerlin, II Minatoaa (byinvita 
tion), T Lefco (by invitation), John Marshall 
(by invitation) and Rufus Walker (by invita- 
tion) Dept of Physiology, Umu of Illinois Col- 
lege of Medicine, Chicago We have previously re 
ported successful prophylaxis against experimental 
renal hypertension in dogs by means of daily 
intramuscular injections of crude renal extracts 
for four to six months, and the eventual develop- 
ment of hypertension in four of the five success- 
fully prophylacticated animals 3} to 4 years after 
renal artery constriction We found no correlation 
betw een prophylactic effect and the renin content 
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of the extracts, the serum antirenm titres, or the 
plasma rerun — liypertensin systems We now report 
no correlation between the success or failure of 
prophylaxis in this group of dogs and the renal 
renin content and no differences at necropsy 

We also reported otliei evidence indicating that 
the prophylactic effect of crude renal extracts may 
last for many months (3 dogs protected out of 5) 
(Fed Proc 6 107, 19-1(1) The success or failure of 
prophylaxis in this group was likewise not corre- 
lated with antirenm, and we now report no correla- 
tion with renal renin content or necropsy picture 

In further studies to produce maximum pro- 
phylaxis, elucidate the mechanism, and separate 
the active renal principle, we have prepared four 
renal extract fractions Six of the twelve animals 
treated with these fractions were protected against 
experimental renal hypertension One of the four 
fractions studied (all of w hich showed prophylactic 
activity) was free of renin There was no correla- 
tion between antirenm titre and prophylactic 
effect Comparison with therapeutic effect in 
established hypertension indicated that pro- 
phylaxis is a more sensitive test for the antihyper- 
tensive renal principle than therapeutic assay 
Additional studies are under way [This uork uas 
aided by grants from the John and Mary R MarLle 
Foundation and the United States Navy j 

The effects of heating by microwaves on venous 
return K G Wvkim, U M Leden (by invitation), 
F H Ixrdsen (by invitation) and J F Herrick 
Section on Physiology, Section on Physical Medi- 
cine and Division of Experimental Medicine, Mayo 
Foundation and Mayo Clinic, Rochester, Minne- 
sota The effects on venous return of microwaves 
generated by the cavity magnetron (3,000 mega- 
cycles per second) were studied in heparinized dogs 
under pentobarbital sodium anesthesia by means 
of the bubble-flow meter The meter was con- 
nected through glass cannulae to the proximal and 
distal ends of the femoral vein, leaving all col- 
laterals and tributaries undisturbed The venous 
return from the leg was measured before, during 
and after placing the director of the microwaves 
at a distance of 2 to 5 cm over the thigh for a 
period of twenty minutes Before aud after appli- 
cation of the microwaves, the temperature of the 
skin, subcutaneous tissues and muscles of the thigh 
was determined Repeated observations were made 
on the same animal 

Accompanying the rise in the temperature of the 
extremity produced by the microwaves, a con- 
sistent increase in venous return was produced Of 
the nine experiments performed to date, all show ed 
an increase over the control flow , eight showed a 
greater than 50 per cent increase m venous return 
and only one show ed less than 50 per cent increase 
With the gradual return of the temperature of the 
tissues toward the control level there was a gradual 


return of the venous blood flow toward control 
value In addition to the increase in venous return 
and the rise in local temperature, there was a slight 
rise in general body temperature of the inesthetized 
animal 

Determination of regional blood flows W W 
WAtcorr and F A ELvsquEZ (introduced by Mag- 
nus I Gregersen) Dept of Physiology, College of 
Physicians and Surgeons, Columbia Unto The 
method is based on an extension of the Stew- 
arts’ original dilution principle 

Sodium para anunoluppurate (PAH) is injected 
intravenously at a constant rate in the upper ex- 
tremity after a preliminary priming dose has been 
injected to saturate the extracellular space The 
plasma concentration of PAH reaches an equilib- 
rium within 60-90 minutes At this time the rate 
of injection equals the rate of elimination by the 
kidney From the equilibrium concentration and 
the known rate of injection it is then possible, as 
was independently observed bj Earle and Berliner 
(1916), to calculate the total renal plasma flow 
Blood samples taken by venous catheter between 
the renal and hepatic veins then give the dilution 
ratio w hich is the resultant of the admixture of a 
continuous stream of known flow at zero concen- 
tration from the kidneys w ith an unknown flow at 
the equilibrium concentration from the common 
lliacs By a simple calculation the latter flow can 
be determined Similarly the total portal and 
hepatic How can be determined by withdrawing a 
sample between the heart and hepatic veins A 
third sample from the superior vena cava will have 
a higher concentration than the equilibrium value 
because of the continuous addition of PAH, to this 
portion of the total venous return This permits an 
estimate of the flow through the head and upper 
extremities Preliminary observations on dogs will 
be presented to support the principle of the method 
[Aided by a grant from the Baruch Committee for 
Physical Medicine to Columbia University ] 

The effect of desoxycorticosterone acetate and 
a low K diet on the action potentials induced in 
rat muscle by indirect stimulation Sheppard M 
Wadker Dept of Physiology, Washington Unio 
School of Medicine, St Louis Immature male rats 
were placed on a low K diet and injected with 2 
mg of desoxv corticosterone acetate daily for 3 to 
S days The animals were anaesthetized with ether 
and prepared for indirect stimulation of the 
gastrocnemius muscle The nerve was stimulated 
with brief shocks, 3 to 4 times threshold strength 
Leads to the amplifier and cathode ray oscillograph 
were arranged to make possible the recording of 
action potentials either from the nerve or from the 
muscle 

.-An initial large action potential and several 
subsequent smaller action potentials were recorded 
from the muscle when a single indirect stimulus 
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was delivered after a rest period Repetition per- 
sisted for 50 to 75 msec and the discharges were 
frequently synchronous The time intervals be- 
tween the synchronized repetitive discharges be- 
came progressively longer Usually the spike 
height diminished abruptly toward the end of a 
repetitive burst without altering the established 
rhythm The repetitive muscle spikes w r ere abol- 
ished or reduced in size and number by 3 to 6 
shocks, at 1 per sec , though the large initial action 
potentials w ere unchanged Following a brief period 
of rest, repetition could be again induced with a 
single stimulus The nerve showed single action 
potentials following single stimuli and never gave 
evidence of repetitive discharges, even at high 
amplification 

The results show that the repetitive discharges 
originate distal to the point of entrance of the 
nerve into the muscle The occurrence of syn- 
chronous repetitive discharges suggests that some 
of the muscle units may function as pacemakers 
The effect of pitressin on the excretion of 
chloride and water in the human Stanley L 
Wallace (by invitation), Edwards C Whatley 
(by invitation), George A Anderson (by invita- 
tion) and J Maxwell Little Dept of Physiology 
and Pharmacology and Dept of Internal Medicine, 
The Bowman Gray School of Medicine of Wake 
Forest College, Winston-Salem, N C Twenty- 
eight patients w ere hydrated by drinking 400 ml / 
hr of water from 9AM to 5 P M Ten units 
pitressin were given at 3 P M , a control urine 
sample being collected the preceding hour and 
experimental samples for each of the two following 
hours The experiment was repeated at 3 P M the 
following day without special hydration, serum 
chloride concentration was determined at this time 
The urinary volume, specific gravity and chloride 
concentration were determined 
No relationship existed between serum chloride 
concentration and control urinary chloride con- 
centration or excretion nor between hydration 
state and total control chloride excretion 
In 18 experiments (16 patients) the water excre- 
tion was unchanged or increased in the first post- 
pitressin hour, in 15 of these the urine chloride 
concentration increased (21%-400%), and in 3 
decreased (25%-68%) Pitressin may decrease 
tubular chloride reabsorption independently of its 
effect on water reabsorption 

In 37 experiments water excretion decreased in 
the first post-pitressin hour, in 33 of these the 
urine chloride concentration increased, in 20 of 
these the total chloride excretion decreased indi- 
cating an obligatory chloride reabsorption despite 
the specific inhibition of reabsorption by pitressin 
With low control total chloride excretion (maxi- 
mal control chloride reabsorption) the total chlo- 
ride excretion following pitressin markedly in- 


creased (maximum pitressin inhibition of chloride 
reabsorption) and the water excretion increased 
(obligatory) With high control total chloride 
excretion (minimal chloride reabsorption) the 
water excretion decreased after pitressin (specific 
pitressin stimulus to water leabsorption) and the 
total excretion of chloride decreased (minimal 
pitressin inhibition, obligatory chloride reab- 
sorption) 

An analysis of the carotid sinus cardiovascular 
mechanism S C Wang and Herbert L Borisov 
(by invitation) Dept of Physiology, College of 
Physicians and Surgeons, Columbia University 
In dogs anesthetized with nembutal, the carotid 
sinuses were isolated as cul-de-sacs with nerves 
intact For stimulating purposes the sinuses were 
subjected to rectangular pressure changes recorded 
with a bellow's manometer 
For convenience the carotid sinus response is 
considered in two parts, the cardiac slowing and 
the vasomotor depression Each is analyzed (1) 
for vagal and sympathetic components, (2) adapta 
tion through the aortic depressor nerve, and (3) 
degree of bilateral representation 
Maximum vagal slowing of the heart, as much as 
60 per cent of the control rate, occurs during the 
first 15 secs of continued bilateral sinus stimula 
tion How ever, during the third 15 sec period this 
restraining effect has already decreased sufficiently 
to return the heart rate to within 0 per cent to 
20 per cent of the control value Vagal cardiac re- 
straint, though mediated predominantly through 
the homolateral side has a small contralateral 
component, for on stimulation of one sinus in a 
chrome sympathectomized dog with homolateral 
vagus cut, some cardiac slowing occurs It disap 
pears after section of the contralateral vagus The 
decrease in vagal tone during pressure stimulation 
is largely accounted for by the buffer mechanism 
of the aortic depressor nerves When they are ex 
eluded the vagal response is prolonged 
The maximum depression of the mean blood 
pressure obtained following bilateral stimulation 
was 150 mm Hg This effect is mainly brought 
about by sympathetic inhibition Section of both 
vagi reduces the fall slightly and makes its onset 
more gradual Exclusion of both aortic depressor 
nerves, however, intensifies the response 
Production of tremor at rest in the monkey 
A A Ward, Jr (by invitation), W S McCul 
loch and II W Magoun Dept of Psychiatry, 
Umv of Illinois College of Medicine and Dept 
of Anatomy, Northwestern Umv Medical School 
The relief of involuntary movements in man has 
been handicapped by uncertainty concerning the 
involved patho-physiology, and inability to pro 
duce such movements readily m animals has, in 
turn, delayed their experimental study 

An enduring tremor in the monkey, resembling 
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that of Parkinson’s disease, has recently been 
found to follow appropriately located injury to the 
brain stem This tremor, present m extremities, 
trunk or neck, is alternating in antagonistic muscles 
at frequencies of 8-10/sccond It appears w hen the 
anui al is quiet and disappears during movement 

Answer to two questions would seem preliminary 
to its further anal} sis What structure initiates the 
motor activity? What structure normally prevents 
it or prevents its becoming synchronized and 
repetitive? 

Such tremor developed several days after bi- 
lateral lesions which destroyed the ventromedial 
midbrain and pontile tegmentum, without injury 
to the corpus striatum, subthalamus or substantia 
nigra The red nuclei and brachia conjunctiva were 
also destroyed, but whether this or the tegmental 
injury is of greater relevance remains to be de- 
termined 

In one monkey, in which tremor predominated 
on the left, the arm and leg portions of right 
cortical area 4 were removed Tremor was only 
transiently abolished and was unaffected by subse 
quent removal of right area 6 and destruction of 
the anterior part of the right ventral thalamic 
nucleus Conclusions regarding the motor area are 
equivocal, for its representation bordering the 
central sulcus was found intact, but neither area 6 
nor the pallidal or cerebellar projection to the 
frontal cortex appears essential for this tremor 

Calcium ions and the development of hardness 
m the eggs of speckled trout A A Warren (by 
invitation), K C Fisher and J F Miner y 
Umw of Toronto, Toronto, Canada Fish eggs when 
first shed into stream water are very readily' broken 
by mechanical pressure, but after some time they 
are found to have taken in water and become re 
sistant to mechanical pressure 

When speckled trout eggs were perfused with 
varying concentrations of calcium chloride in dis- 
tilled water, it was found that a concentration of 
M/40,000 produced just about maximum hardness 
A concentration of M/640,000 calcium chloride 
produced about the same degree of hardness as 
perfusion with distilled water, this being less than 
occurs in stream water 

These observations suggest the importance of 
calcium in the hardening process To test the pre- 
sumption that it 13 the ionized calcium, a series of 
experiments was made in which eggs were sub 
jected to solutions all of which contained the same 
concentration of citrate (which by itself prevented 
all hardening) but which varied with respect to 
the total calcium content With this procedure it 
is possible to vary the degree of hardness from zero 
to the maximum 

To be sure that citrate does not have any deleteri 
ous effect aside from its ability to decrease the 
concentration of ionized calcium, several expen 


ments were made in which the calculated concen- 
tration of ionized calcium was constant although 
the ratio of total citrate to total calcium varied 
greatly Within ±3 5% all of these mixtures pro- 
duced the same hardness It is therefore concluded 
that the chemical changes leading to the develop- 
ment of hardness require ionized calcium and that 
the degree of hardness attained is a function of the 
concentration of ionized calcium 

Control of the cardiac output m man studies 
on reactive hyperemia J V Warren (by invita- 
tion) and E A Stead, Jr Depts of Medicine, 
Yale and Duke Medical Schools The mechanisms 
in man which increase the cardiac output above 
the resting level have not been adequately studied 
because of the difficulty in making quantitative 
measurements during exercise A rapid increase in 
cardiac output and stroke volume can be obtained 
by suddenly releasing tourmquets on the thighs 
which have been inflated to a pressure sufficiently 
high to occlude the arterial inflow for 15 to 20 min- 
utes Studies with the catheter technique utilizing 
the Fick principle demonstrate that the cardiac 
output per minute approximately doubles Ballisto- 
cardiographic tracings show that the change in 
stroke volume occurs within one beat after the 
release of the tourmquets The atrial pressure 
remains either unchanged or falls The right ventric- 
ular pressure is not altered By the use of venous 
tourmquets to pool blood in the legs it can be 
shown that, the increase in cardiac output occurs 
before blood entering the legs begins to be returned 
to the heart 

Under the conditions of these experiments, the 
sudden opening of a large area of decreased pe- 
lrpheral resistance causes a rise m cardiac output 
w/lneh is not dependent on a rise in atrial pressure 

A comparison of the regeneration products of 
fibrous insulin with native insulin David F 
Waugh Massachusetts Inst of Technology, Cam- 
bridge, Massachusetts Fibrogenesis from corpuscu- 
lar proteins may involve linking the essentially 
unaltered units or those partially or completely 
unfolded (ultimately polypeptide chains) Where 
regeneration is possible the degree of alteration 
accompanying fibrogenesis may be estimated 

Completely fibrous insulin may be regenerated 
by alkali (Federation Proceedings 4, 1945) Re- 
cently over 80% by weight ha3 been recovered in 
crystalline form The following reveal no significant 
differences between insulin regenerated by alkali 
(r insulin) and native insulin (n insulin) biologi- 
cal assay (courtesy Armour and Co ), r insulin 
20 2 n-msulm 22 2 I U per mg , ultracentrifuge 
analysis (courtesy Dr L Oncley), no demonstrable 
differences in centrifuge patterns, crystallization, 
both require similar conditions and yield crjstals 
having similar shapes and double refractions, 
sensitivity to alkali, r-insulin may be somewhat 
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less sensitive, labile NH 3 , considered the same 
since no demonstrable NH 3 is liberated on elonga- 
tion at room temperature , disulfide groups remain 
unchanged 

Products of alkaline regeneration usually con- 
tain fibril segments which may carry through 
crystallizations These elongate (Federation Pro- 
ceedings, 1946) in the presence of insulin at ordi- 
nary temperatures thus falsely indicating large 
differences between r-insulin and n insulin After 
careful removal of such segments r-insuhn initiates 
fibrils more rapidly and at lower temperatures 
than n-insulin thus indicating true structural 
differences Liquid NH 3 regeneration products do 
not seem to initiate fibrils at 24°C but show in- 
creased fibril formation at 100°C Comparison 
ascribes low temperature fibril initiation found 
with alkali regenerates to the regenerating process 
Those irreversible structural alterations inherent m 
fibril formation are of smaller magnitude 
Repetitive discharge in crustacean axons 
John H Welsh Biological Labys , Harvard TJmv 
Preparations containing one or two active mo- 
tor nerve fibers of large diameter are readily 
obtained from walking legs of Crustacea such as 
crabs, lobsters and crayfish When these a\ons are 
treated with certain organic compounds (e g DDT 
and its analogs, veratnne, pyrethnns, eserine), 
known to be highly to\ic to Crustacea, they first 
give prolonged volleys of nerve impulses when 
stimulated with single brief shocks As poisoning 
progresses they become spontaneously active and 
discharge volleys at regular intervals Within a 
volley the rate is at first high and declines in a 
gradual and regular manner 

Small increases in potassium or decreases in 
calcium cause an earlier appearance of the repeti- 
tive discharge, while an increase in calcium as little 
as 2 times that of the normal perfusion fluid 
quickly stabilizes the poisoned axon and results 
in its behaving like a normal fiber 
Since eserine causes multiple discharge which is 
prolonged by added acetylcholine as well as potas- 
sium an attempt has been made to evaluate the 
roles of these latter substances m the crustacean 
axon Unlike eserine, di-isopropyl fluorophosphate 
(DFP), at all concentrations which have an effect, 
tends to produce block only It is not yet clear 
what part, if any, acetylcholine may play in the 
■ omenon of repetitive discharge 
The effect of d-tubocuranne on spontaneous 
activity of frogs’ sartorius muscle aroused by 
calcium lack Bernard F Wendt (by invitation) 
and A R McIntyre Dept of Physiology and 
Pharmacology, Umv of Nebraska, College of Medi- 
cine, Omaha Curanne has been found to be in- 
capable of preventing the spontaneous activity of 
nerve-muscle preparations caused by lack of cal- 
cium in the immersing fluid (Ixuffler, J of Neuro- 


physiology 7 17, 1944, Adrian and Gelfan J 0 f 
Physiol 78 271, 1933) 

The experiments here reported have been per- 
formed in vitro upon frogs’ sartorius muscles and 
show that d-tubocuranne will entirely suppress 
the activity of frogs’ sartorius muscle caused by 
exposure of the nerve only to calcium free solu- 
tions When the immersing low calcium fluid is 
allowed to come in contact with both the ner\e 
and muscle at the distal end of the muscle, d 
tuboeuranne depresses but does not completely 
prevent the activity of the muscle Similar results 
were obtained when isotonic sodium citrate was 
used as the immersing fluid Hence, the spontme 
ous activity observed in sartorius nerve muscle 
preparations when the immersing fluid is in con- 
tact with both nerve and muscle appears to be 
caused by (a) discharges over motor nerve fibers, 
(b) direct effects upon the muscle D-tubocurarinc 
will suppress (a) but not (b) 

Because immersion of the nerve-free end (pelvic) 
of the sartorius in calcium-free solutions is without 
obvious effect, it appears to have been assumed 
that the activity observed following exposuie of 
the distal end of the sartorius to such solutions is 
mediated through the nerves, but these experi- 
ments indicate that the muscle activity is in part 
due to the effect of calcium lack upon the muscle 
presumably at the sole plate 

The pepsigogue effect of a pancreozymin con- 
centrate Julius Wenger (by invitation) and 
Harry Greengard Dept of Physiology, North 
western Umv Medical School, Chicago, Illinois 
Previous investigators have obtained evidence 
indicating that the intravenous injection of crude 
secretin concentrates will stimulate the peptic 
cells of the gastric glands, whereas highly purified 
secretin is ineffective in this regard It lias also 
been show n that from a crude concentrate a frac- 
tion may be separated which stimulates enzyme 
production by the pancreas It was of interest to 
note, therefore, whether the agent concerned, 
designated pancreozymin, is specific for the pan- 
creas, or whether it is capable of stimulating 
enzyme production elsew r here in the alimentary 
tract Therefore, a senes of experiments was per- 
formed on two dogs with vagotomized gastric 
pouches, in which gastric juice secreted in response 
to a small and constant amount of histamine, m 
jected at regular intervals, was collected every ten 
minutes and analyzed for its free acid and pepsin 
content When the secretory rate was brisk and 
constant and the enzyme concentration minimal 
(in sixty to ninety minutes) the animals were given 
intravenously two cc of saline, and thirty to sixty 
minutes thereafter they received 25 mgms of a 
pancreozymin concentrate in two cc of slightly 
acidified water, the concentrate had been previ- 
ously shown to be potent in stimulating enzyme 
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production by the pancreas, and to contain no 
demonstrable amounts of secretin, choice} stokinm, 
or i nsodepressors The results showed no appre- 
ciable effect on volume or free IIC1 output as a 
result of either the saline or pancreozymin injec- 
tion, honeier, the latter caused within five to 
fifteen minutes, a significant increase in pepsin 
concentration Apparently the concentrate em- 
ployed has a rather eianescent but definite pepsi- 
gogue effect, u Inch accounts for the results obtained 
bi other workers, and either the term “pancre- 
ozymin” is a misnomer, in the sense that it con- 
notes a restriction of its action to the pancreas, or 
else there is an associated substance present in the 
concentrate w hicli manifests an analogous action on 
the gastric glands 

Sundry changes m physiology of cerebral cortex 
following rapid injection of sodium cyanide hi D 
Whevtlet (by invitation) and W S McCulloch 
Dept of Psychiatry, Uiuv of Illinois College of 
Medicine The effect of intravenous sodium cyanide 
(dose, in mg /kg , injected during seven seconds) 
on the glass electropotential (H + ), noble metal 
potential (O/R), oxygen tension (O ) and activity 
of exposed cortex (ECG) and the electrocardiogram 
(EKG), were recorded simultaneously in cats un- 
der dihydro erythroidine hydrobromide, artificially 
ventilated 

All doses ga\ e flattening of ECG and vagal slow - 
ing of the heart I) 0 1 to 0 4 decreased (H + ) and 
increased (O ) for less than a minute 2) 0 3 to 0 7 
gave the above changes, then, for 5 to 40 minutes, 
increased (H + ) and decreased (0 ) with secondary- 
slowing of the heart 3) 0 6 to 1 2 gave the same as 

2) except that the heart, after 20 to 70 minutes of 
block and anoxic changes, returned before the 
ECG w hen (H + ) decreased and (O ) increased be- 
yond control values 4) 1 0 to 1 6 gave the same as 

3) except that the ECG never returned and (O ) 
fell suddenly from a high value when edema oc- 
cluded circulation at the tentorial margin 

All (O/R) changes were referable to change of 
(H + ) and to the circulation, indicating that the 
(O/R) system communicating with the noble- 
metal electrode was not cyanide sensitive 

Except for obscuration by decreased circulation 
due to action of cyanide on the heart, it appears 
that decrease or absence of cortical activity per- 
mitted (0 ) to rise and (H + ) to fall 

Some immediate responses involved m in- 
creased arterial pressure Norman C Wheeler 
(by invitation), John W Remington, and W F 
H wilton Dept of Physiology, Uiuv of Gcoigia 
School of Medicine, Augusta, Georgia By means of 
a recently described method the stroke volume, 
\ entncular work and total peripheral resistance 
were calculated from successive optically recorded 
pressure pulses An increase in arterial pressure 
may be due to an increase in peripheral resistance. 


or in blood flow It tends to curtail the stroke 
volume, as does myocardial failure, while stimu- 
lation of the heart muscle tends to increase the 
stroke volume The responses of the cardiovascular 
system to conventional experiments which raise 
the blood pressure are analyzed with the above 
possibilities in mind 

Epinephrine, given intravenously in the doses 
w e have used, caused a great increase in the periph- 
eral resistance and curtailed both stroke volume 
and ventricular work, in spite of the myocardial 
stimulation due to the drug During the succeeding 
depressor phase the peripheral resistance was lower 
than normal and the stroke volume higher 

Ephedrme, in our experiments, produced a pres- 
sure rise which was due to an increase m stroke 
volume and cardiac work, with no immediate rise 
m peripheral resistance, while Priscol produced a 
rise in blood pressure in spite of reduced peripheral 
resistance, by means of a marked increase in stroke 
volume and cardiac work 

Occlusion of the abdominal aorta at the dia- 
phragm increased the peripheral resistance in all 
cases In some experiments the stroke volume and 
ventricular work decreased, in some there was an 
increase in the ventricular work with a small or 
negligible decrease in the stroke volume [This 
investigation was aided by a grant from Life In- 
surance Medical Research Fund ] 

Electrical conductivity method for cardiac out- 
put H L White Dept of Physiology, Washington 
Univ School of Medicine, St Louis G N Stewart’s 
principle of following changes in electrical con- 
ductivity of arterial blood on rapid intravenous 
injection of measured hypertonic salt solution as a 
measure of cardiac output has been applied to intact 
animals by constructing conductivity cells small 
enough to be inserted into an artery The cells have 
been either concentric needle electrodes or two 
fine platinum w ires imbedded in plastic insulator 
and introduced as a stylette Current source is 
70,000 cycles , bridge imbalance is recorded photo- 
graphically by deflection of a slowly moving spot 
on a cathode ray oscillograph screen Calibration is 
accomplished by titrating a blood sample w ith the 
5 per cent sodium chloride solution used for injec- 
tion Cardiac output m dogs under sodium pento- 
barbital has ranged from 2 to 5 liters/min /M_ 
Fastest circulation time from jugular vein to 
femoral artery has been 5 to 9 seconds, fastest total 
circulation time from left ventricle to left ventricle 
(designated by break in descending curve) has 
been 7 to 11 seconds Repeated determinations can 
be made at short intervals The method is applica- 
ble to man Rectification of current should permit 
registration w ith a sensitive galvanometer or ink- 
writer On direct comparisons the method has given 
values from 0 to 40 per cent higher than Fick 
values Electrode troubles and technical difficulties 



226 


FEDERATION PROCEEDINGS 


in calibration have not yet been entirely eliminated, 
nor has a possible correction factor for salt loss on 
passage through lungs been established 
Subthalamic lesion m the primate John R 
Whittier (by invitation) and Fred A Mettler 
Dept of Neurology, College of Physicians and 
Surgeons, Columbia Umv \ recent review of 
the clinical literature by one of the authors (J R 
W ) clearly indicates that in all cases in which the 
sole lesion is in the subthalamic nucleus the pa- 
tient exhibits the symptom of hemibalhsm con- 
tralaterally (The possibility that subthalamic 
lesions may exist in asymptomatic patients w hose 
brains have not been examined cannot be excluded ) 
Hemibalhsm may also appear without demon- 
strable pathology of the subthalamic nucleus In 
such cases its occurrence may possibly be explained 
on the basis of interruption of afferent or efferent 
paths of the nucleus 

In order to examine the circumstances surround- 
ing the appearance of the symptom, a series of 
rhesus monkeys is being subjected to stereotaxic 
lesions of the subthalamic nucleus The number of 
verified placements is still small In no case thus 
fai has typical hemibalhsm resulted, although the 
results suggest that in the rhesus monkey such 
lesions may produce a unilateral hyperkinesia 
In addition to amplification of the information 
at hand, the circumstances which remain to be 
investigated are (I) effect of size and type of 
lesion, (2) position of lesions within the nucleus, 
(3) significance of involvement of neighboring 
structures, and (4) the effects of combining other 
lesions with those of this nucleus 
Comparison of the anti-ulcer activity of entero- 
gastrone and urinary anthelones Arne N Wick 
(by invitation), Frances Pauls (by invitation), 
Alice Jexn Irish (by invitation), and Eaton M 
MacKay Scripps Metabolic Clinic, La Jolla, 
Calif Following ligation of the pylorus in the 
fasted rat ulceration of the gastric rumen occurs 
Under standard conditions this preparation may 
be used for measuring anti-ulcer activity A com- 
parison of the activity of two anthelones prepared 
from human unne — urogastrone and a preparation 
adsorbed on charcoal and eluted with acetone— 
with enterogastrone shows that the latter has rela- 
tively little anti-ulcer activity Both of the urinary 
roducts liave comparable activity, purified prepa- 
tions given intraperitoneally being active in 
oses of 20 mg /kilo w hile enterogastrone has slight 
activity at doses 50 times as large The urinary 
anthelones may also be given intravenously but 
enterogastrone is too toxic to administer by this 
route 

The active agent in the urinary preparations is 
nondialyzeable and is resistant to the action of 
pepsin md a stronger proteolytic enzyme (“Ictho- 
zyme”) of marine origin under conditions which 
lead to the complete destruction of enterogastrone 


The “charcoal-acetone process’’ anti-ulcer factor 

has been isolated from the urine of all persons ex 
anuned except those suffering from peptic ulcer 
Ulcer patients excrete little or none of this anti 
ulcer material in their urine 

The effects of carbon dioxide on insulin con- 
vulsions and bram potential G C WicKwiRExntl 
Ruth Krolse (introduced by W E Burge) Dept 
of Physiology, Umv of Illinois, Urbana A small 
goldfish was placed in a horizontal glass tube of 
water with platinum disk electrodes 6 cm in di- 
ameter at the ends of the tube The electrodes were 
connected by wire with a moderately sensitive 
galvanometer 

It is know n that the head of a normal active fish 
is electropositive with respect to the tail Insulin 
added to the water caused increased excitability 
and convulsions In 15 tests an average rise was 
observed from 0 15 microamperes under normal 
conditions to 0 5 microamperes during insulin con 
vulsions In advanced stages of insulin shock and 
inactivity the current decreased to zero 

It has been shown that administration to carbon 
dioxide decreases the positive scalp potential or 
the negative brain potential of dogs (Anesthest 3 
and Analgesia, Nov -Dec , 1936 ) Tests in which 
the goldfish were given carbon dioxide and insulm 
simultaneously showed no increase in activity and 
likewise no increase in flow of current 

It is suggested that the excess carbon dioxide 
prevents the hyperexcitability by lowering the 
negative brain potential 

The influence of prolonged vasoconstriction on 
the transition from impending to irreversible 
hemorrhagic shock Harold C Wiggers, Frank 
Roemhild (by invitation), Harold Goldberg (by 
invitation) and Raymond C Ingraham College of 
Medicine, Unto of Illinois, Chicago, Illinois The 
temporary blocking of all sympathogenic mecha 
msms, including the partial state of vasoconstriction 
prevailing in normal resting conditions, was shown 
to improve the survival rate in animals subjected 
to 90 minutes of hemorrhagic-hypotension at 35- 
38 mm of Hg In order to demonstrate more con 
clusively the deleterious influence of the continua 
tiou of intense vasoconstriction during the impend 
mg shock state, the following experiments were 
conducted 

A graded dose of dibenanune was sought which 
would prevent the occurrence of excessive com 
pensatory vasoconstriction which is ordinarily in 
voked following severe hemorrhages Then, after 
bleeding the untreated animals and allowing the 
impending shock stale induced to progress unaltered 
for 30 minutes, 2 to 4 mg /kg doses of the drug were 
injected slowly by vein An effective anti v iso 
constrictor action was presumed to have occurred 
within the following 15 minutes Thus it was pos 
sible to improve the blood flow to such organs as 
the kidneys liver and intestines under the pre- 
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vailing low blood pressures for the last half of the 
hemorrhagic-hypotension period 
The survival rate m the experiments completed 
as this goes to press is SO per cent as compared 
with a 30 per cent recovery rate in the control 
series Apparently, therefore, the abolition of 
severe vasoconstriction in the middle of the hypo- 
tension period delays the onset of irreversible shock 
which usually occurs at this time m untreated 
animals 

Acetylcholine in the objective determination of 
circulation time M Wilburne, J Schlickteii, 
M Grossman and F Cisneros 1 (introduced by 
L N Katz) Cardiovascular Dept , Research Inst , 
Michael Reese Hospital, Chicago, Illinois Em- 
ploying the onset of asystole as the endpoint for 
the determination of circulation time, acetylcholine 
(2J-25 mg ) was injected rapidly into the foreleg 
vein of 12 trained unanesthetized normal dogs 
Arterial pressures and electrocardiograms were 
recorded continuously before, during and after the 
administration of the drug Results revealed the 
circulation time to range betw een 4 and 9 5 seconds 
The affected endorgan was the siuoauncular node 
or the aunculoventricular node The duration of 
asystole varied from 1 to 5 seconds An associated 
transient reduction in blood pressure occurred, 
apparently due to the combination of asystole and 
oenpheral vasodilatation 

Fractionation of the vascular bed involved was 
performed in 120 tests in 6 pentobarbital anes 
thetized dogs by direct injection of 2 5 mg of 
acetylcholine into the large vessels of the heart 
The times from injection at the mentioned site 
until the onset of asystole are given below 


Site of injection 

Circulation 

time 

(seconds) 

Superior \ ena ca\ a 

5—11 

Main pulmonary arterj 

3~S 

Left \entncu!ar cat its 

2 

Root of aorta 

1 


Injection high in the ascending aorta, the trails 
verse arch or descending aorta produced no cardiac 
slowing Bilateral vagotomy did not influence m 
circulation time, auricular fibrillation tended to 
prolong it 

Turnover rate of sodium in the aqueous humor 
of the eye measured by radiosodium Na ' Walter 
S Wilde, Roi 0 Scholz (by invitation), and 
Dew, B Cowte (by invitation) Depts of Embry- 
ology, Baltimore, of Terrestrial Magnetism, Wash 
mgton, Carnegie Insi of Washington, and Dept 
of Ophthalmology, Johns Hopkins Univ The 
rate of accumulation of tracer sodium Na' m the 


1 Dazian Fellow 


aqueous humor is dA'/dt = r(P'/P) — r(A'/A), 
where r = moles of inherent or body sodium which 
enter or leave a gram of aqueous per minute , P'/P 
is the proportion of entering sodium w hich is tracer , 
and A '/ V is the proportion of sodium leaving the 
aqueous which is tracer Immediately' after intra- 
venous injection the concentration P' of tracer 
presented to the aqueous barrier may be (a) identi- 
cal to that of the plasma and thus follow a typical 
time concentration or disappearance curve For 
guinea pigs we may substitute for P' the integral 
of Merrell, Gellhorn and Flewier (J Biol Chem 
153 83) It is also jxissible that P' corresponds more 
to (b) the instaneous average value of tracer m 
interstitial fluid everywhere during the passage of 
tracer from the plasma An integral is derived and 
substituted for this condition For condition (a) the 
final integral is (1 — A'/A' cq ) = (1 + L)e ~ u — 
Le-»‘, for (b), (1 - A'/A'c ) » (1 - M)e"“ + 
Me -bt , where A'/A' cq = the fraction toward equi- 
librium attained by the tracer in the aqueous at 
time t, k = r/A = turnover rate of inherent Na in 
a gram of aqueous, b = rate at w hich Na' leaves the 
plasma, L and M are constants Only form (a) fits 
IS experimental points with k = 0 016 turnover per 
minute 

Pressures produced in the respiratory tract of 
anesthetized patients during spontaneous, con- 
trolled or artificial respiration Rosaline L Wil- 
helm (by invitation), Warren E Gilson (by 
invitation), and O Sidnev Orth Depls of An- 
esthesiology, Medicine and Pharmacology, State of 
Wisconsin General Hospital and Univ of Wis- 
consin Medical School, Madison In controlled 
respiration no spontaneous respiratory movements 
occur since the anesthetist deliberately increases 
the minute respiratory volume and reduces the 
tension of carbon dioxide in the blood below the 
concentration necessary to stimulate the patient’s 
respiratory center Continued ventilation permits 
coordination and regulation of the respiratory 
movements with the surgeon’s operative mampu 
lations 

Pressures so produced in the respiratory passages 
have been determined and compared with those 
occurring during spontaneous breathing and in 
artificial respiration Closed absorption anesthesia 
technique was employed w ith a five liter rubber bag 
as the reservoir After oral endotracheal intubation 
a sterilized No 10 French ureteral catheter was 
inserted 35 to 40 cm through the trachea until re- 
sistance was just avoided The proximal end was 
attached to a mercury or optical membrane ma- 
nometer to record intrabronehiolar pressure A 
manometer connected with a tube from the mouth 
registered oral pressures Quite unexpectedly read- 
ings from each ty'pe of manometer agreed to within 
one nun Hg, in which scale all data is given 
Types of respiration and extent of bag filling are 
tabulated 
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These clinical results are substantially equiva- 
lent to previous data obtained from dogs 


Type of respiration 

Oral pressure 

Bronchiolar 

pressure 

Spontaneous without mask on 



face 

No fluctuation 

+4 

Spontaneous c endo tube ob 



structed 

+5 to -S 

+6 to -8 

Spontaneous + 6L bag just dis- 



tended 

+10 

+12 

Controlled, bag half filled 

+11 

+14 to +2 

Controlled + 5L bag juat dis- 



tended 

+18 to +9 

+19 to +12 

Neff land or Kreiselman bellows 

+16 to 0 

+13 to 0 

E & J Respirator (suck and 



blow) 

+12 to -8 

+12 to -8 

Silvester manual method 

+3 

+4 to -2 


Studies on the mechanism of action of veratrine 
upon the neuromuscular system J H Wills 
Dept of Pharmacology, ZJniv of Tennessee, Mem- 
phis, Tenn Veratrine has been found to inhibit 
both the non-specific cholinesterase of dog serum 
and the specific one of frog brain (see also Nachman- 
sohn and Schneemann, J Biol Chem 169 239, 
1945) The effect on the brain esterase was less 
powerful than that on the serum enzyme 
The effect of veratrine upon the isolated sciatic- 
gastrocnemius preparation of the frog was not en- 
hanced, however, by physostignnne, morphine or 
caffeine Indeed, these three drugs blocked the 
typical action of veratrine w ithout affecting signifi- 
cantly the form of the muscle twitch in response to 
a single nerve volley It appears, therefore, that 
veratrine does not act through the acetylcholine 
mechanism but may affect some collaterally-linked 
system Further studies of the mechanism of action 
of veratrine are under nay 
Determination of serum antiprotease Betty 
Wilson (by invitation) and A J Glazko Dept 
of Biochemistry , Emory Umv Medical School, 
Emory Umv , Georgia A procedure has been de- 
vised for the determination of serum antiprotease 
which has given consistently reproducible results 
in our hands It has also been applied to the assay 
of trypsin-inhibitor isolated from soy meal The 
test is based on the highest dilution of serum or 
trypsin inhibitor solution required to prevent the 
lysis of a standard fibrin clot by an enzyme (“fibrin- 
olysin” or “plasmin”) found in globulin fraction 
III-3 from human blood The dry pov, dered prepa- 
tion was found to be a convenient source of 
rotease which retained its activity for long periods 
of time 

The umt of enzyme activity was taken as that 
concentration of globubn fraction III-3 which 
would lyse a standard fibrin clot in 7 5 minutes at 
3S°C following a 30 minute preliminary incubation 
of the enzyme solution alone Various dilutions of 
serum were then mixed with one umt of enzyme 


and incubated for 30 minutes at 3S°C The residual 
enzyme activity was tested by adding fibrinogen 
and thrombin to produce a clot, and all tubes were 
examined after 15 minutes for the first changes m 
gel structure of the clots This was found to be a 
more reliable endpoint under the conditions of the 
test than observations for complete lysis 

The antiprotease method has been used to estab 
hsh the normal blood levels in different species of 
animals, as well as in man It is being applied to a 
study of the effect of the adrenal cortex on serum 
antiprotease, and also to variations of antiprotease 
m certain clinical conditions [Aided by a grant 
from the Life Insurance Medical Research Fund } 

The effect of low thiamine intake on the oxygen 
required by women to perform work Marjorie 
Wilson (by invitation), W W Tuttle and Kate 
Daum (by invitation) Depts of Physiology and 
Nutrition, State Umv of Iowa, Iowa City A group 
of 12 women ate a standard diet containing all 
nutritional requirements except thiamine The diet 
did not contain more than 0 13 mg thiamine per 
day For 6 subjects the diet was supplemented with 
an adequate amount of thiamine (1 0 mg ) The 
oxygen required by the low thiamine group to 
perform 1250 kg work was compared with that 
required by the control group to perform an equal 
amount of work The work was measured by an 
electromagnetic break bicycle ergometer The 
oxygen used was measured by a modified Benedict- 
Roth apparatus 

Data were collected bi -weekly for a period of 
6 weeks to establish an individual standard oxygen 
requirement Data w'ere collected for a 6 week 
experimental period 

The data show that the oxygen required to per- 
form the specified amount of work by an individual 
in the low thiamine group is significantly greater 
than her requirement during a period of adequate 
intake Conversely, those individuals eating the 
supplemented diet show a marked decrease m 
oxygen need under the same work conditions This 
decreased oxygen requirement has been demon 
strated to be the result of training 

A study of the relative potencies of six anti- 
histamimc compounds Chvrles A Winter, 
Merck Inst foi Therapeutic Research, Rahway, 
N J \ntihistaminic activity has been directly 
compared by performing parallel experiments on 
each compound as follows Experiment I Intra 
venous histamine, 0 5 mg /kg , was lethal to all 
guinea pigs not protected by antihistnnumc drug 
A determination was made of the lowest dose of 
drug which would protect the animals The potency 
of Neoantergan as shown by this test was remark 
able , as little as 10 nncrograms/kg of body w eight 
protected 100% of the animals Experiment II 
Guinea pigs exposed to histamine aerosol were 
removed from the aerosol clumber before death, 
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and animals were selected for testing antihista- 
minic drugs w Inch, proved on repeated tests to be 
especially sensitive to histamine administered by 
this method Determination was made of the lowest 
dose of antihistannnic drug which would prevent 
manifestations of asthma The same animals were 
used for testing all the drugs Under the conditions 
of this experiment, 100 micrograms/hg of Neo- 
antergan was effective in 100% of the animals 
Experiment III Histamine in concentration of 
2 X 10 -7 resulted in contraction of the isolated 
gutnea pig ileum A comparison was made of the 
degree of inhibition obtained with various anti- 
lustanumc drugs present in concentration of 2 X 
10~ 3 when the histamine was added In all three 
experiments, the descending order of potency of 
the six compounds was essentially the same, 
namely Neoantergan, Pyribenzanune, 3015 R P , 
3277 R P , Benadryl, and Hetramme It does not 
necessarily follow that clinical anti allergic efficacy 
w ill be found to parallel nnfcihistamime potency in 
all cases 

The relative importance of dietary sodium 
chloride and water in cardiac edema A V Wolf, 
D E Lester (by invitation), L W Gorham 
(by invitation), and H H Shultz (by invitation), 
Albany Medical College and llbany Hospital, 
Albany, Y Y It is now generalh recognized that 
marked restriction of sodium chloride intake is 
essential in the successful treatment of cardiac 
edema, and further that water restriction in this 
condition is practically and theoretically of little 
xalue Whether water should be forced or permitted 
ad libitum is still an undecided question The fol 
lowing study was undertaken in an endeavor to 
shed some light on this problem 

Edematous patients on low (0 5 to 1 5 g NaCl) 
and medium (over 3 g NaCl) daily salt intakes 
were studied at different levels of water ingestion 
As far as the removal of edema was concerned, 
there was no advantage observed in forcing fluids 
over allowing patients to take what water they 
desired 

Observations thus far made on edematous cardiac 
patients taking a low salt diet do not show that 
sodium or chloride is excreted at a late proportional 
either to water intake or urinary water output The 
excretion rate of these ions is more closely related 
to their load in the body at the time w hen. the low 
salt intake regimen is started 

Use of the valsalva maneuver to increase man’s 
tolerance to positive acceleration E H Wood 
Acceleration Laby and Section on Physiology, 
Mayo Clinic and Foundation, Rochester, Min- 
nesota Procedures which increase arterial pressure 
at heart level during exposure to acceleration in- 
crease man’s g tolerance Immediately after a 
Valsalva of 10 or more seconds arterial pressure is 
decreased for 1 to 2 seconds and then is increased 


above the control level for a period of 5 to 10 
seconds A maneuver (M2) has been developed 
w hich utilizes this hypertensive period to increase 
g tolerance 

The maneuver is performed, with the thorax m 
the inspiratory position and the glottis open, by 
blowing against a closed manometer system so as 
ter maintatn intrapulmonary pressure at 10-60 mm 
Hg for 10 seconds immediately before g exposure 
In a study of 23 subjects under positive accelera- 
tion it was found that the usual physiologic se- 
quence of an initial period of progressive failure 
followed by a period of compensation was reversed 
by the maneuver The subjects were m their best 
physiologic condition during the first 5 seconds of 
the exposure when the induced increase in blood 
pressure was at its maximum A period of progres- 
sive failure then occurred which was usually at its 
maximum toward the end of a 15 second exposure 
Thus, the average protection afforded the ear 
opacity was 2 0 ± 0 l 1 g for 5 second exposures 
and 1 1 ± 0 1 g for 10 second exposures to sustained 
accelerations The average protection against visual 
symptoms was 1 3 ± 0 1 g when 15 second exposures 
to maximum g vv ere used 

Some effects of di-isopropyl fluorophosphate 
(DFP) and fluoride ion on frog sciatic nerve 
J W vlter Woodburt (by invitation), Lowell A 
Woodburi (by invitation), and James E P 
Toman Dept of Physiology, Umv of Utah School 
of Medicine, Salt Lake City, Utah 5 Crescitelh et al 
(J Neurophysiol 9 241, 1946) observed that 
blocking of nerve conduction by brief immersion 
in DFP solution was rapidly reversed in air In the 
present study, conduction recovered spontaneously 
without removal of the nerve from the DFP solu- 
tion provided the volume of solution was small In 
addition, incubation of small volumes of DFP solu- 
tion with nerve resulted in a loss of blocking po 
tency when tested on assay r nerves 

Liberation of fluoride ion from DFP by nei ve, as 
described for other tissues by Mazur (J Biol 
Chem 164 271, 1946), could account for the obser- 
vation of Bullock el al (J Neurophysiol 9 253, 
1941) that couduetion block produced by DFP in 
invertebrate nerve becomes less reversible when 
immersion time is prolonged In the present study, 
it was observed that an initial DFP conduction 
block and subsequent complete recovery were later 
followed by a progressive and irreversible failure in 
conduction The time course of this secondary 
failure was reproducible by immersion of nerve in 
the same molar concentration of sodium fluoride 
solution as of DFP solution In contrast to primary 


1 Standard error of the mean n =» 23 

* Assisted bi grants in aid of remroh from the U S Public 
Health Scrwce and the Uane-sitj of Utah Schist of Moltcme 
Research Fund 
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DFP block, both secondary DFP block and fluoride 
block w ere irreversible and could be accelerated by 
increasing the frequency of nerve stimulation 
These results in conjunction with other evidence 
(Toman, et al , these Proceedings) suggest that 
DFP may block nerve conduction m two ways 

(1) an early, reversible, nonspecific action of DFP 
upon threshold, and (2) a later, irreversible action 
of liberated fluoride ion upon the recoveiy process 
Energy requirements for the electrical pro- 
duction of seizures 1 Lowell A Woodbury and 
C A Swinyard (introduced by James E P 
Toman) Depts of Physiology and Anatomy , Umv 
of Utah School of Medicine, Salt Lake City, Utah 
Current and energy values for the electrical pro- 
duction of threshold seizures in albino rats were 
determined as functions of the following stimulus 
parameters 

(1 ) Duration of unidirectional rectangular pulses 
The threshold peak current decreased and energy 
increased when pulse durations were varied from 
0 05 to 4 5 msec 

(2) Frequency of unidirectional rectangular 
pulses The threshold peak current was a minimum 
at 300 pulses/second Energy increased with fre- 
quency over the range 10 to 1000 pulses/second 

(3) Frequency of alternating sme wave current 

The threshold cuirent and energy were minimal at 
120 cycles/second The energy requited at this 
frequency was 42% greater and the average current 
14 times greater than for 0 5 msec rectangular 
pulses at the same frequency The energy required 
at 120 cycles/second was only 53% of that at 60 
cycles/second, the conventional stimulus used in 
electroshock therapy , 

The results illustrate thr ^/relative advantage of 
brief unidirectional pulse/ over alternating cur- 
rent, as a means of prodi, Zing convulsions, thereby 
confirming Liberson (YaJe J Biol Med 17 572, 
1945) How’ever, contrary to Liberson, no energy 
minima were found to ,xist in the useful range of 
parameters for umdirec jonal pulse stimulation 
Cortical origin of thelpyramidal tract as defined 
by antidromic volleys 1 jom the medullary pyramid 
Clinton N Woolsey and Hsiang-Tung Chang 
(by invitation) Dept of Physiology, Johns Hop- 
kins Umv , School of Medicine, Baltimore 5, Md 
The cortical origin of fibers traversing the medul- 
lary pyramid has been defined in rabbit, cat and 
lonkey by stimulating [the pyramid electrically 
d recording oscillogra shieally the cortical re- 
onses set up by the altidromic volleys These 
lesponses are initially suiface positive and in the 
cat and monkey consist of a fast brief wave, corre- 
sponding to a conduction vflocity of approximately 
100 meters per second, folkfved by a moie complex 

* A 


1 Abbiste-1 by grants in anl of reaearah from the U S Public 
He dth Service and from the University *%Utah Research Fund 


slow wave In the monkey the amplitude of the 
fast wave is about twice that of the slow nave 
while in the cat the slow wave is more than twice 
as large as the fast In the rabbit only the slow wave 
was found On the assumption that the form of the 
response is determined by activity in fibers of 
different sizes and conduction velocities, there is 
an apparent correlation between the form of the 
response and the fiber constituents of the pyramids 
as described for these three species by Lasseh 

The region of cortex in which the antidromic 
response occuis is similar in the three species It 
includes Brodmann’s areas, 6, 4, S, 1, 2,5 and 7 m 
the monkey and the homologous areas in cat and 
rabbit 

In the monkey both components of the response 
are best developed in area 4 but they are almost as 
large in the postcentral gyrus In the cat responses 
are greatest in the Betz cell area 

Afferent responses were avoided by stimulating 
at a frequency too rapid for thalamic transmission 

Distribution of cortical potentials evoked by 
electrical stimulation of dorsal roots m Macaca 
mulatto C N Woolsey, H -T Chvng (by mvi 
tation) and P Bard Dept of Physiology, Johns 
Hopkins Umv , School of Medicine, Baltimore 5, 
Md In an earlier study the pattern of tactile 
representation in the postcentral gyrus was an 
alyzed in terms of dorsal roots with the aid of 
Shernngton’s dermatomal maps of the monkey In 
the present study that analysis has been confirmed 
in its essential features, but in addition two new 
sets of facts have appeared 

1 Besides the postcentral responses which re 
fleet the dermatomal sequence, other postcentral 
potentials occur which can be accounted for satis 
faetorily on the assumption that they are derived 
from propnoceptive afferents in the roots stimu 
lated Thus when the dorsal root of SI was excited 
potentials were recorded not only near the gyrus 
cinguli in the cortical area for tactile representation 
of the skin supplied by that root, but a separate 
group of responses also occurred in the sensory 
area for the hallux These responses could havo 
resulted from stimulation of afferents entering SL 
from the muscles of the hallux 

2 Doisal root stimulation, unlike tactile stimu 
lation alone, also evokes potentials in the motor 
cortex precentrally The distributions of the pre 
central responses for various roots supplying the 
leg suggest that afferent impulses terminate m a 
definite way in relation to the pattern of represen 
tation in the motor area 

The renal clearance of essential amino acids 
Lemuel D Wright, Horace F Russo (by invi 
tation), Helen R Skeggs (by invitation), Grace 
A Shaner (by invitation) and Karl H Brier 
Dept of Pharmacology, Medical Research Division, 
Sharp and Dohme, Inc , Glenolden, Penna Micro 
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biological methods have been used in our evaluation 
of the renal clearances of essential amino acids in 
dogs These methods have the advantage of being 
based on the physiologic specificity of individual 
ammo acids rather than on chemical reactivity 
that may be common to more than one amino acid 
or similar tj pe of compound 
The amino acids histidine, isoleucine, leucine, 
methionine, phenylalanine, threonine, trjptophane 
and valine were completely reabsorbed by the 
kidney tubules at all blood levels studied In con- 
trast, at plasma levels 5 to 10 times that of the 
fasting condition the maximal tubular reabsorptive 
capacity for arginine and lysine was exceeded Tm 
values of about 11 and 13 mgm per minute respec 
tively were obtained for arginine and lysine 
In studies designed to determine whether two 
amino acids may compete for a functionally com- 
mon tubular reabsorptive mechanism it was con- 
firmed (Pitts, R F , \m J Physiol 140 533,1944) 
that the condministration of glycine could inhibit 
partially the reabsorption of arginine Similarly, 
we have found that the amino acid pairs leucine 
and isoleucine and arginine and histidine compete 
for reabsorption by the tubules 
Measurements of blood pressure m the mouse 
with special reference to age Chentze Hsiang 
Wu (by invitation), and M B Visschek Dept 
of Physiology, Umv of Minnesota Medical School, 
Minneapolis The plethysmographic method has 
been adapted to measure the arterial pressure of 
the mouse The occlusion cuff placed at the tail 
root consists of a latex tube supported by a glass 
chamber about 8 mm wide The width and elastic 
characteristics of the cuff tubing have determining 
effects upon the occlusion pressure in this system 
The water plethysmograph enclosing the remainder 
of the tail is in communication with a 0 6 mm bore 
side tube The cuff pressure at which outward 
movement of fluid in the capillary tube occurred 
has been checked against direct measurements of 
carotid artery pressure in nembutalized mice In 
13 observations the cuff pressure agreed with the 
carotid artery mean pressure with an average 
difference of +2 per cent and a range of +10 to 
—11 per cent Repeated measurements by the 
plethysmographic method on groups of unauesthe 
tized mice showed reproducibility Excitement of 
the animal must be avoided The mouse is confined 
in a moulded w ire mesh holder fitting the head and 
body, with the head end darkened 
Studies on mice of various ages of the CjH strain 
have shown a tendency for the blood pressure to 
rise with age The average reading for 19 mice of 
2 5 and 5 months w as 11 1 mm Hg , ranging betw een 
95 to 138, 14 mice 13-14 months averaged 136 nun 
Hg , the range being 114-165, 13 animals between 
31-32 months aveiaged 151 nun Hg , the range be- 
ing 13S-164 


Effect of cerebral concussion upon the thres- 
hold of electrically induced convulsions H T 
Wycis (by invitation), M Marks (by invitation) 
and E A Spiegel Dept of Exp Neurology, 
Temple Untu Medical School, Philadelphia, Pa 
Using the method of electrical stimulation with the 
skull intact (Spiegel, J Lab and Clin Med 22 
1274, 1937) the effect of concussive blows upon the 
convulsive reactivity was studied in 15 rats and 
22 cats In the majority of the animals, 11 rats and 
12 cats, a decrease of the convulsive reactivity was 
observed, m some animals within a few minutes fol- 
lowing the blow, while in others the decrease of 
excitability developed on the next day It lasted 
up to several weeks, when the general behavior and 
reflex activity of the animals failed to reveal other 
abnormalities Sometimes there was only adecrease 
of the duration of the convulsions, while a change 
of threshold was absent or inconclusive In 2 rats 
and 2 cats a decrease of the convulsion threshold 
appeared in the first days following the blow In 2 
cats there was initially no change of threshold, 
however, after several days the threshold decreased 
below the preconcussion value Increased con- 
vulsive reactivity could also develop after a period 
of decreased reactivity These changes could be 
observed for several weeks Spontaneous convul- 
sions did not appear except immediately following 
the blow [Aided by a grant from the John and 
Mary R Marble Foundation J 

Regulation of heart rate after chronic sino- 
aortic denervation W B Ioumans, H V Good 
(by invitation) and -V F Hewitt (by invitation) 
Dept of Physiology, Umv of Oregon Medical 
School Unanesthetized dogs having had both 
carotid sinuses either denervated or excised and 
both vagi cut either near the base of the skull or 
m the nudcervical region show the high cardio- 
accelerator tonus w hich is characteristic of experi- 
mental neurogenic hypertension Following intra- 
venous injection of 1) units of pitressin in such 
animals the cardio accelerator tonus is suspended 
so that a considerable cardiac slowing occurs 
Similar doses of pitressin produce negligible effects 
on the rate of the denervated heart 

Injection of various vasoconstrictor compounds 
results m a striking decrease in heart rate in un- 
anesthetized rabbits having had both aortic de- 
pressor nerves sectioned and both carotid sinuses 
excised The vagi probably provide an afferent 
pathway from the aortic arch 

The high cardio accelerator tonus in unanes- 
thetized dogs with sino aortic zones denervated is 
not decreased by allowing them to breathe 100% 
oxygen, and it is not increased by moderate hy- 
poxia Cardiac slow mg follow ing injection of pitres- 
sin occurs whether the dog is breathing air or 
100% oxygen 

The cardiac slow ing produced in dogs by injecting 
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pitressin is unaffected by abdominal sympathec- 
tomy, or by low thoracic transection of the spinal 
cord, or by removal of both ocuh 

At present the possibility remains that thoracic 
nerves provide an afferent pathway for depressor 
reflexes If not, it would seem likely that cephalic 
mechanisms are invo'ved in initiating cardiac 
lowing during a severe rise in pressure in the 
cerebral blood vessels Perhaps the mechanism is 
the same as that involved when the extra vascular 
intracranial pressure is increased [Aided by a grant 
from the John and Mary R Marhle Foundation 1 

Hepato-renal factors m circulatory homeostasis 
XIII Effects of acute renal ischemia on the renal 
vaso-excitor mechanisms B W Zweifach, S 
Baez (by invitation) and Ephraim Shorr Dept 
of Medicine, Cornell Umv Medical College and 
The New York Hospital, New York City In hyper- 
tensive animals (dogs, rats) a vaso-excitor principle 
(VEM) is formed by kidney despite its adequate 
oxygenation, whereas normal kidneys produce 
VEM only anaerobically The time relationships of 
the transformation of this “Pasteur reaction” by 
which a normally anaerobic process occurs under 
aerobic conditions were studied by observing the 
effects of acute renal ischemia on the m vivo and 
m vitro formation of VEM Occlusion of the renal 
circulation in rats for 10-20 minutes was followed 
by a transient hyper-reactivity to epinephrine of 
the terminal blood vessels in the meso-appendix 
With more prolonged renal ischemia (20-90 min- 
utes) persistent hyper-reactivity developed, the 
vessels becoming 200-300 times more responsive 
to epinephrine for at least 60 minutes, the period 
of observation With renal ischemia lasting 150- 
240 minutes there occurred a gradual deterioration 
of the VEM mechanism, little or no vascular hyper- 
reactivity resulting 

These m vivo changes were shown to be related 
to specific alterations in the mechanisms for VEM 
formation and inactivation, by means of in vitro 
incubation studies of ischemic kidneys Kidney 
slices, ischemic for 10-30 minutes before incuba- 
tion, resembled normal kidney, forming VEM only 
anaerobically After 40-90 minutes of ischemia, 
kidney slices produced VEM even under aerobic 
conditions With more prolonged ischemia (120 
minutes or longer) there was a progiessive impair- 


ment in the ability of the kidney to form VE1I 
both aerobically and anaerobically These changes 
in VEM formation following prolonged ischemia 
were accompanied by a progressive deterioration of 
the renal mechanism for VEM inactivation [Aided 
by grants from the Josiah Macy, Jr F bundalmi and 
the Eli Lilly Co ] 

Hepato-renal factors m circulatory homeostasis 
XI A vaso-excitor principle in the blood of hyper- 
tensive dogs B W Zweifach, Ephraim Shohr 
and S Baez (by invitation) Dept of Medicine, 
Cornell Umv Medical College and The New York 
Hospital, New York City The presence of a blood 
borne vaso-excitor principle (VEM) in expen 
mental hypertension (Goldblatt clamp) lias been 
demonstrated by the intravenous injection of 0 5 cc 
of heparinized whole blood, 2-10 minutes after its 
withdrawal, into a normal rat for bioassay The 
detection and quantitation of VEM was based on 
the development of a hyper-reactivity to epmeph 
rme in the terminal arterioles and precapillaries 
of the mesoappendix of the test rat Control blood 
samples from 60 normal dogs were well tolerated by 
the rats and produced no changes in the epinephrine 
reactivity of tho peripheral blood vessel 

VEM appeared in the renal vein blood within 
30 minutes after partial constriction of the renal 
artery by a Goldblatt clamp Blood from dogs made 
hypertensive by this procedure continued to show 
pronounced VEM activity throughout the period 
during which the blood pressure was progressively 
rising VEM disappeared from the blood when tho 
blood pressure bad become stabilized in the hyper 
tensive range in dogs with 2 renal clamps or with 
1 kidney clamped and the other removed, or when 
it had fallen to normal levels in dogs with 1 kidney 
clamped and the other intact In the last group, 
clamping of the second kidney resulted in the reap r 
pearance of VEM during the subsequent rise in 
blood pressure On stabilization of the blood pres 
sure at new hypertensive levels, VEM again dis 
appeared 

Remn and a vaso-constnctor, assumed to bo 
hypertensin, have also been demonstrated during 
the acute phase of renal hypertension VEM how 
ever differs in certain vascular effects from both 
[Aided by grants from the Josiah Macy, Jr F ounda 
tion and the Eh Lilly Co ] 
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Determination of phenolsulfatase activity 
L D Abbott, Jr (introduced by J C Forbes) 
Dept of Biochemistry, Medical College of Virginia, 
Richmond Phenolsulfatase activity was measured 
colorunetncally by the amount of phenol liberated 
in a specified time at the optimum pH and tem- 
perature of the enzyme using potassium phenyl- 
sulfate as the substrate Curves showing the effect 
of pH, substrate concentration, temperature, in- 
cubation time and enzyme concentration on the 
activity of the phenolsulfatase of taLadiastase 
will be presented Optimum activity was obtained 
at 50°C wuth 0 02 M potassium phenylsulfate in 
0 2 M sodium acetate acetic acid buffer (pH 6 2 
at 25°C) The method was found suitable for the 
determination of phenolsulfatase activity in small 
amounts of material with comparatively short 
incubation periods Phenolsulfatase activity of a 
number of enzyme preparations was compared 
No activity was noted in human serum with this 
method at either 37 5° or 50°C , for incubation 
periods up to IS hours 

Vitamin C aerosol for inhalation therapy of 
the lungs Harold A Abramson, M D From the 
Medical Services and Labys of the Mt Sinai 
Hospital, New York City Diverse properties of 
medical significance have been ascribed to Vita- 
min C Amongst these are antiviral activity, 
enzyme inactivation, formation of cement sub- 
stance m connective tissue and acceleration of 
fibrosis m the therapy of tuberculosis It seemed 
important therefore, to explore the feasibility of 
employing Vitamiu C as an aerosol for topical 
therapy in suppurative and other infectious pul- 
monary diseases, not only for its own action but 
also for synergistic characteristics in connection 
with antibiotics like penicillin, streptomj cm and 
hydrogen peroxide 

Methods Aerosols were generated with the De- 
Vilbiss No 40 or 640 (nasal tips) nebulizers Oxy- 
gen at 5 to 10 liters per minute was used with the 
patients inspiring the aerosol directly without 
rebreathmg 

Stability 5% to 20% sodium ascorbate solu- 
tion can be readily nebulized by ox-ygen without 
appreciable decomposition in the nebulizer itself 
Using a modification of the centrifugal condenser 
of Abramson and Demerec, the nebuhzed sodium 
ascorbate was collected m more dilute solution 
Some evidence of decomposition was observed in 
the condensate but sufficient sodium ascorbate is 


delivered to the patient by this technique without 
due loss, to make the procedure a practical thera- 
peutic operation After thirty minutes of nebuhz- 
ation the concentration of sodium ascorbate in the 
nebulizer increases appreciably because of more 
rapid evaporation of the solvent and probably 
because of the anticatalyst action of the concen- 
trated ascorbate solution 

Clinical trials Preliminary experiments show 
that 15% sodium ascorbate may be inhaled for 15 
minutes as sodium ascorbate aerosols without 
irritation by patients with severe asthma A ten 
per cent solution of sodium ascorbate may be given 
six times daily without irritation Higher concen- 
trations can probably be used Present clinical 
trials include tuberculous and non-tuberculous 
suppurative pulmonary disease and virus infec- 
tions 

The tryptophane requirement of the infant 

Anthony A Albanese, L Emmett Holt, Jr , 
Virginia Irby (by invitation), Selma E Snyder- 
man (by invitation) and Marilyn Lein (by invi- 
tation) New York Univ College of Medicine 
Although it has long been know n that on a body 
weight basis the protein requirements of the in- 
fant are approximately 5 times greater than those 
of the adult, it is as yet not known whether the 
high nitrogen requirements of the infants are 
created by an increased need of all of the amino 
acids or by a limiting effect caused by higher 
demands of the grow ing organism for one or more 
of the anuno acids In order to secure information 
on this point, three infants were fed tryptophane 
deficient and tryptophane supplemented-trypto- 
phane deficient diets at the rate of 100 calories 
per kilogram body weight per day and having the 
following percentage caloric distributions pro- 
tein, 14, fats, 36, carbohydrate, 50 The necessary 
vitamins were supplied as Brewers’ yeast, as- 
corbic acid and oleum percomorphum On the 
basis of changes in rate of weight gain and nitrogen 
retention induced by fractional supplementation 
of the tryptophane deficient diet, it could be esti- 
mated that the infant requires approximately 30 
mg of i(— ) tryptophane per lalo of body weight 
per day This value is approximately 5 times the 
adult tryptophane requirement previously re- 
ported by us and suggests that the high protein 
need of the infant is predicated in part by the 
tryptophane requirement 

Measurements of the blood proteins during the 
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experiment disclosed that within 10 days, a trypto- 
phane deficient diet caused an appreciable hypo- 
proteinenna which is reflected for the most part 
in a decreased albumin level This result is to be 
contrasted with the failure of the plasma proteins 
of the adult male to reflect a tryptophane defi- 
ciency of 6 weeks duration 

These findings cannot but impress one of the 
relatively greater biological sensitivity of the in- 
fant to dietary privations and of the desirability 
of determining the nutritional requirements of 
the infant directly rather than by deductions from 
results of adult human or rat experiments 

The determination of nitrogen balance indexes 
of protein hydrolysates in dogs J B Allison, 
R D Seeley (by invitation) and F P Ferguson 
(by invitation) Bureau of Biological Research, 
Rutgers Umv The relationship between absorbed 
nitrogen (AN) and urine nitrogen (UN) is de- 
scribed by the following equation 

UN = (1— K) (AN) + UNo (1) 

w here UNo is the excretion of urine nitrogen on a 
protein-free diet and Iv is the nitrogen balance 
index of the hydrolysate UNo is a function of the 
magnitude of the protein stores, decreasing in 
value as the stores decrease When K and AN are 
constant equation (1) becomes 

UN = UNo + C (2) 

which describes a straight line with a slope of 
unity This linear relationship holds for data ob- 
tained w'hile feeding hydrolysates either orally or 
intravenously provided UNo is greater than 80 
mg N/day/hilo of body weight When UNo is less 
than this, the nitrogen balance index is a variable, 
increasing as UNo decreases UNo can be deter- 
mined while feeding dogs sufficient protein with a 
nitrogen balance index of unity to maintain nitro- 
gen equilibrium By so doing the requirements of 
the equation can be satisfied for intravenous feed- 
ing without depleting the dog in nitrogen 

The average nitrogen balance index of a fibiin 
hydrolysate was essentially independent of the 
rate of infusion from 0 5 to 7 0 mg N/min/kilo 
Higher levels of plasma ammo nitrogen were ob- 
tained, however, at the faster rates of infusion and 
the excretion of mine amino nitrogen mcieased 
correspondingly The addition of glucose to the 
hydrolysate did not alter the nitrogen balance in- 
dex provided sufficient calories were given orally 
Effect of calcium on the inhibition of the suc- 
cinic oxidase system by a-tocopheryl phosphate 
Stanlei R Ames (introduced by Philip L 
Harris) From the Labys of Distillation Products, 
Inc , Rochester , N Y Attention has been focused 
on a tocopheryl phosphate fa-TPh) as an inhibitor 
of succinic dehydrogenase, particularly as it re- 
lates to muscle dystiophy and congestive heart 


failure The inhibition of the succinic oxidase 
system by a-TPh can be diminished b> adding 
calcium chloride, the extent of inhibition being 
inversely proportional to the concentration of 
added calcium chloride A reaction between cal 
cium chloride and a-TPh occurs in aqueous solu 
tion at a molar ratio of two or more to one which 
completely removes a-TPh from solution The 
addition of l(+)-glutamic acid to a succinic o\i 
dase system strongly inhibited by a-TPh, par 
tially relieves the inhibition but the addition of 
d (- ) -glutamic acid is w ithout effect The addition 
of coenzyme I to a succinic oxidase system slightly 
inhibited by a-TPh results m a pronounced in 
crease in the extent of inhibition 

The following mechanism is proposed to ex 
plain in part the inhibition of the succinic oxidase 
system by a-TPh When a-TPh is added m vitro 
it combines with calcium w hich is an integral part 
of the succinic dehydrogenase assay method The 
calcium concentration is decreased below the cnti 
cal level necessary to activate coenzyme I nucleo 
tidase and the coenzyme I-linked malate system 
functions as a result Oxalacetate produced in the 
malate system inhibits succmie dehydrogenase 
w ith the resultant overall effect of an inhibition of 
the succinic oxidase system on the addition of 
a-TPh 

This mechanism may explun the abnormally 
high oxygen uptakes observed in dystrophic muscle 
slices 

The effect of alloxan on the level of serum 
amylase of the rat Marie A Andehsch and C 
Jelleff Carr Depts of Medicine and Pharma 
cologg, School of Medicine, Umv of Maryland, 
and the Clinical Labys , Umv Hospital The 
amylase in the blood serum of rats was determined 
by a saccharometric method using beta amylose 
as the substrate before and at intervals following 
the mtraperitoneal administration of alloxan The 
normal values ranged betw een 1000 units and 2000 
units compared to 40 to 150 units in the serum of 
man by the same method The response to alloxan 
was variable and could not be correlated with the 
severity of the hyperglycemia A number of the 
animals showed a marked fall in the serum aniy 
lase An attempt has been made to correlate these 
changes w ith pathological changes in the pancreas 

Enzymic hydrolysis of phytin by pure bacte 
rial cultures James C Andrews and Enrique 
IIerrarte (by invitation) Dept of Biological 
Chemistry and Nutrition, School of Medicine, 
Umv of North Carolina, Chapel Hill, N C The 
nutritional availability of phytin phosphorus is 
limited by its very slight degree of hydrolysis m 
the human gastro-mtestinal tract Tests were 
therefoie made of the ability of pure cultures of a 
vanety of organisms to effect this hydrolysis 
Commercial phytin was converted into the heut 
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barium salt and twice reprecipitated as such be- 
fore treitnient with an equivalent amount of 
sulfuric acid The phytic acid was neutralized to 
give the sodium salt Subcultures of a number of 
common organisms found in the intestinal tract, 
in water, and in soil were standardized nephlo- 
metrically and incubated w ith the sodium phi tate 
for 24 hours at 37°C The resulting inorganic phos- 
phate was determined by Gomon's method 

The following organisms gave negative results 
Aik fecalis, B subtihs, Bru abortus, E typhosa, 
Proteus vulgaris, Pseud aeuruginosa, Sal aer 
try eke, Sal ententidis, Sal suipestifer, Sarcma 
lutea, Serratia marcescens, Staph aureus, Strep 
fecalis 

The following produced a slight degree of hy- 
drolysis (1 to 4%) Pseud fluorescence, S djsen- 
terie, S paradisenterie, Staph citreus, Vib 
metchmhow i 

The following organisms effected a greater 
degree of hydrolysis 4. aerogenes, 1S%, E cob, 
13%, S sonnei, 13% 

Thus, of the organisms tested, appreciable hy- 
drolysis was observed only with certain of the 
intestinal bacteria, but of these none could come 
in contact with ingested phytin high enough m 
the tract to permit absorption of the resulting 
phosphate 

Turnover of bone measured with radiophos- 
phorus W D Armstrong Dept of Physiological 
Chemistry, Umv of Minnesota, Minneapolis, 
Minnesota It has been demonstrated that the 
specific activity of the urine of mature rats re 
mains unchanged from the 10th to at least the 14th 
week after administration of radiophosphorus, 
from which result it can be concluded that the 
specific activity of the plasma inorgamc phos- 
phorus also does not change during the same period 
By the 11th week the specific activity of bone 
exceeds that of the urine and the exchange of 
radiophosphorus by bone with the plasma after 
this period is not affected by changing specific 
actnity of the latter, as is the case early’ after the 
administration of the radioisotope 

Eleven weeks after the idmimstration of radio 
phosphorus to eight mature rats urine was col 
leeted and the right fore limbs were removed 
Three weeks later the annuals were sacrificed 
The average specific activity’ of the left humeri 
was 9 2 less than that of the right humeri It is 
concluded that the complete turnover of the bone 
of the humeri of rats due to exchange plus bone 
regeneration would require at least 230 days 

Effect of protein deficient diets on the skeleton 
of the mature rat W D Armstrong and Ha idee 
Lstremlra (by invitation) Dept of Physiologi 
cal Chemistry, Umv of Minnesota, Minneapolis, 
1 hnnisota Diets containing ISO (Group 1), 13 5 
(Group 2), 9 0 (Group 3) and 4 5 (Group 4) per 


cent protein as lactalbunun were fed to groups of 
23 male rats (average initial weight 262 grams) for 
30 days in such manner that the average daily food 
consumption of the animals in the several groups 
was equal The average weight changes of the 
members of the four groups were respectively 
53 8, 39 7, 23 2 and minus 13 9 grams in spite of the 
fact that the calorie intake of each of the four 
groups was equal The dry, fat-free and ash weights 
of the humeri of the animals of Group 2 were not 
significantly different from those of Group 1 
However, the results obtained with Groups 3 and 
4 were significantly lower than those obtained with 
Group 1, showing that protein depletion results m 
bone atrophy 

Action of choline and fat on the formation 
of liver phospholipids Camillo Ahtom and W E 
Cornatzer (by invitation) Dept of Biochemis 
try, Bowman Gray School of Medicine, Wale 
Forest College, IFtnston Salem, iV C Male rats 
(100-110 grams) were maintained for seven days 
on a diet containing casern 5 parts, dextrin 42, 
sucrose 42, Crisco 4, cod liver oil 1, salt mixture 4, 
ruffex 2, and B vitamins In each experiment four 
rats were given the following by stomach tube 
Rat A, water, Rat B, choline HC1, 30 mg , Rat 
C, oil, 2 2 cc and choline HC1, 30 mg , Rat D, 
oil, 2 2 cc All rats were then injected with a solu- 
tion of phosphate containing radioactive phos- 
phorus and killed after a certain time interval 
(3 to 24 hours) 

In the liver hpides of Rats B, receiving choline, 
both the total radioactivity and the specific ac- 
tivity of the phosphorus were higher than in 
Rats A When, in addition to chohne, fat also was 
administered (Rats C), there was a further in- 
crease in the total radioactivity, usually also m 
the specific activity values In Rats D, to which 
fat, but no choline was given, values were approx 
imately the same as m Rats A 

These results parallel those of similar experi- 
ments on the formation of phospholipids in the 
small intestine (Artom, C , and Cornatzer, W E , 
J Biol Chem 165 393 (1946) ) In both liver and 
intestine of rats on a low fat, low protein diet, 
choline stimulates hpide phosphorylation, but the 
highest degree of stimulation is observed when 
single doses of choline and fat are given simultane 
ously It may also be of interest to compare our 
present findings with those of previous investiga- 
tions in which the effects of changes in the amounts 
of dietary chohne and fat on liver phospholipids 
were studied (eg , Fishman, IV H , and Artom, 
C , J Biol Chem 164 307 (1946)) 1 Aided by a 
grant from the John and Mary R Markle Founda- 
dation ] 

A new enzymatic phosphate transfer B Axel 
rod (introduced by A K Balls) Enzyme Research 
Laby , Bureau of Agricultural and Industrial 
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Chemistry Agricultural Research Administration, 
USD A, Albany, California There are two recog- 
nized ways in which organic phosphate linkages 
can arise enzymatically, (a) reversal of a hydroly- 
tic or phosphorolytic reaction and (b) transfer of 
phosphate from a high energy phosphate to an 
acceptor 

A new mode of phosphate esterification is indi- 
cated by the behavior of an acid phosphatase 
preparation obtained from orange juice (J Biol 
Chem 167 57 (1947)) When this preparation acts 
upon p-nitrophenyl phosphate in the presence of 
methanol, as much as 60 per cent of the hydrolyzed 
phosphate fails to appear as inorganic phosphate 
In the absence of methanol, equivalent amounts 
of mtrophenol and inorganic phosphate are liber- 
ated The enzyme preparation cannot transfer 
inorganic phosphate to methanol or p-mtrophenol 

Monophenyl phosphate and phenolphthalein 
phosphate can also serve as phosphate donors A 
number of alcohols can replace methanol In 
general, primary alcohols are best Tertiary butyl 
alcohol is unsuitable Some polyhydroxy com- 
pounds including glycerol and mannitol are effec- 
tive, but sucrose, alpha-methyl glucoside and 
inositol are not 

Fiom the behavior of the enzyme preparations 
on purification and in the presence of inhibitors 
it would appear that the transfer reaction is 
catalyzed by the phosphatase Hon ever, extracts 
from plants other than citrus have been obtained 
which possess phosphatase activity but are either 
incapable of carrying out the transfer reaction or 
do so less efficiently than the orange preparation 

On the inhibition of enzymes by ionizing ra- 
diations E S Guzman Barron, Shehman Dick- 
man (by invitation) , and T P Singer (by invita- 
tion) From the Metallurgical Laby , and the Chemi- 
cal Division of the Dept of Medicine, The Umv 
of Chicago, Chicago, Illinois It is generally ac- 
cepted that the primary process on the radiation 
of Mater is the splitting into H atoms and OH 
radicals In the presence of dissolved 0» there is 
also formation of H 2 0 2 Ionizing radiations may 
then inhibit sulfhydryl enzymes through oxida- 
tion of the -SH groups by OH radicals and H 2 0 2 
Phosphoglyceraldehyde dehydrogenase i\as irrad- 
iated with increasing doses of x-rays from 25 r 
to 500 r The enzyme was half-inhibited 111th 200 
r and almost complete inhibition occurred with 
500 r On addition of glutathione there was reacti- 
vation of the enzyme Previous addition of gluta- 
thione reduced inhibition Inhibition Mas also 
obtained nith 7 particles (polonium), ft (Sn 35 ) 
and X (radium) radiations Similar inhibitions 
Mere found nith other sulfhydryl enzymes, namely 
adenosmetnphosphatase, urease and succinode- 
hydrogenase Inhibition of urease by X radiations 
could not be released by glutathione Hon'ever, 


when the sulfhydryl groups of urease Mere pro 
tected from oxidation by mercaptide formation 
(addition of p-CIHg benzoic acid) X radiations 
had no effect on the activity of urease On mhibi 
tions produced by 7 particles on phosphoglyceral 
debyde dehydrogenase, the presence of catalase 
reduced the inhibition By this device it nas 
found that about half of the total inhibition might 
be due to H 2 0 2 formed during irradiation In 
hibitions produced by £ radiations were not re 
versed on addition of glutathione It Mas, however 
almost completely eliminated by previous addition 
of catalase That inhibitions were due to the action 
of OH radicals and not to direct "hit" of the rajs 
on the enzyme molecule were demonstrated bj 
increasing enzyme concentration Inhibition di 
minished and even disappeared m agreement with 
the results reported by Dale 1 

Dextrose nitrogen ratios m pyndoxine de- 
ficiency Paul Bartlett (by invitation) and 
Oliver H Gaebleb Henry Ford Hospital, De 
troit Since the capacity of rat tissues to catalyze 
transaminase activity is reduced in pyndoxme 
deficiency it seemed of interest to determine D N 
ratios m phlorhimzed dogs on a pyndoxine de 
ficient diet This contained vitamin-free casein, 
72%, corn oil, 20%, Philhps-Hart salt mixture, 
4%, and calcium phosphate, 4%, supplemented 
with haliver oil, thiamine, riboflavin, niacin, cho- 
line, and pantothenic acid 

Dog 1 did not become anemic on this diet, but 
complete incoordination of gait and convulsions 
occurred after 34 days All symptoms disappeared 
when pyridoxme was given Beginning on the 18th 
day of a second depletion, phlorhizm Mas adnimis 
tered for 6 days All food was refused during this 
period On the first 4 days the D N ratios Mere 
3 49, 3 04, 2 70, and 2 79 During the next 2 dajs 
20 mg doses of pyndoxine u ere given subcutane- 
ously tince daily, and the ratios rose to 3 42 and 
3 65 

Dog 2 showed a steady fall in hemoglobin de 
spite constant and adequate food consumption 
On and after the 22nd day 1 gm of desoxypyndox 
me was fed daily without notably accelerating the 
development of anemia The antivitamm Mas con 
tinued during the 28th to 30th day, while phlorhi 
zin was given The D N ratios Mere 2 67, 2 90, and 
3 01 During these days the animal refused about 
half of its food Phlorhizm Mas continued for 3 
more days, but the antivitamm Mas stopped and 
pyndoxine Mas given The dog resumed eating all 
of its food and the D N ratios Mere 3 21, 3 26, and 
3 24 

Quantitative fluorescent micromethod for the 
determination of natural estrogens Robert 
Bates and Herman Cohen (by invitation) Bi- 


1 Dole W XI , Biochem J U 1367 (1940) 
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ological Labys , E R Squibb & Sons, New Bruns- 
wick, N J The well known qualitative Cubom 
test for pregnancy, based on observation of the 
green fluorescence developed upon heating a urine 
extract with concentrated H SOi, has been de- 
veloped to make it quantitative Quantitative 
roadmgs are obtained only within certain limits of 
acid concentration and heating Linear quantita- 
tive results are obtained with l-10y of estrone 
using a Klett fluonmeter and a Corning 03S or 
30G photocell filter or a Coleman Photofluorometer 
and a Bi photocell filter Fluorescent intensities 
of other steroids relative to estrone are estradiol 
100%, estnol, equilm and dihydroequilemn about 
50%, pregnanediol, progesterone, testosterone, 
androstenediol and dehydroisoandrosterone less 
than 5% PROCEDURE Carefully pipette the 
sample in 0 10 to 0 20 ml of ethanol or 0 10 ml of 
N/l NaOH into the bottom of a fiuorimetnc test 
tube Add 1 ml of 90% H SOi (10 ml H O plus 
90 ml H SOi, c p ) Shake the test tube and place 
it for 10 minutes in a water bath at S0°C to de- 
velop maximum fluorescence After heating, add 
6 ml of 65% H SCL (35 ml II O plus 65 ml H SO <( 
c p ) to the tube and thoroughly nn\ with a cork- 
screw shaped glass rod Read fluorescence on this 
diluted solution The fluorescence is stable for 24 
hours at room temperature Oxidizing agents or 
dilution with water destroy the fluorescence 
Toluene, benzene, ethyl ether or ethylene dichlo- 
nde may also be used as a solvent Aliphatic solv- 
ents with three or more carbons in the chain can 
not be used without evaporation because they 
jield colored condensation products 

Action of thiocyanates in producing goiter 
Emil J Baumann and Naxxeite Metzger (by 
invitation) From the Laby Division, Moiltefiore 
Hospital, New York City Goiter produced by 
thiocyanates is explained on the basis (1) that the 
thj roid filters all halogens from the circulation 
verj effectively but distinguishes between them 
imperfectly if at all, (2) that thiocyanates are 
likewise taken up by the thyroid preferentially, 
a not unexpected finding in view of their position 
at the end of the Hofmeister series, (3) that in the 
presence of a large amount of thiocyanate (or any 
halogen) compared to the small quantity of iodine 
usually present, iodine will be prevented from 
being filtered from the blood by the thvroid or be 
washed out from the gland before its elaboration to 
thy roxine occurs The effect is similar to a mass 
action effect 

In support of this concept evidence wall be 
presented showing that when relatively large 
amounts of thiocyanate or of any halogen are given, 
the thyroid more than any other tissue will take 
up these anions and (2) if the medication is con- 
tinued, thyroid hyperplasia and goiter wall de- 
velop, due we believe to the washing out of iodine 


from the body by the mass action of the adminis- 
tered anion Such effects have been prevented by 
giving additional iodine 

The comparative metabolism of Jaffe reactive 
substances in the rat Howard H Beard Dept 
of Physiological Chemistry, The Chicago Medical 
School, Chicago, Illinois Small, intermediate and 
very large doses of creatine, creatinine, glyco- 
cyamine, glycocyamidine, hydantoic acid and liy- 
dantoin were administered to 6 groups of rats by 
mtrapentoneal injection and by mouth SO mg 
dose, Creatine caused a retention of creatinine, 
creatinine stimulated creatine and creatinine ex- 
cretion ISO mg dose, Creatine gave no increase in 
creatinine excretion, creatinine gave an increase 
in creatine of 101 mg , hydantom and glycocyami- 
dine w ere transformed into creatine and creatimne 
and stimulated their excretion, glycocynmine in- 
creased creatimne excretion but not creatine ex- 
cretion Addition of glycerophosphate with the 
supplements caused greater increases in muscle 
creatine than with the supplements alone 125- 
175 mg daily for 10 days, Increases in creatine 
excretion ranged from 0 to 251 per cent, in creatin- 
ine excretion from 4 to 160 per cent A mutual 
interconversion of glycocynmine glycocyamidine 
and of hydantoic acid-hydantoin of 1-2 per cent 
occurred Methylation of the substances to crea- 
tine and creatimne was much greater than emula- 
tion to glycocynmine and glycocyamidine All 
values for creatine and creatimne were true values 
With the exception of glycocyamidine, over 90 per 
cent of these ingested doses disappeared 

Two theories of creatine and creatimne forma- 
tion were suggested 

(1 ) Ammo acids — > hydantoic acid — > glycocynmine 

— > creatine 

(2) Ammo acids — * hjdantom — * glycocyamidine 

—* creatimne — > creatine 

the first of which occurs if large doses of supple 
ments are administered while Reaction 2 is con- 
sidered physiological and much evidence was given 
to support it 

Some observations upon the nature and distri 
button of Jaffe reactive material in beef liver 
Howard H Beard Dept of Physiological Chemis- 
try, The Chicago Medical School, Chicago, Illinois 
Ground beef liver was extracted twice with 35 per 
cent dioxane and five times with water at G0 o C The 
nature and distribution of the Jaffe reactive mate- 
rial of these extracts was studied by the use of our 
specific creatinine enzyme together with the ad- 
dition of alkaline picrate before and after incu- 
bating the samples with HC1 The total Jaffe 
material of 4994 grams of liver was 1S10 mg dis- 
tributed as follows 

(a) extracts of water and dioxane soluble frac- 
tions, 638 mg , of which true creatine was 243 mg 
(38%), true creatimne, 199 mg (31 2%), residual 
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total Jaffe reactive material, 99 mg (15 5%) and 
residual preformed Jaffe material, 99 4 mg 
(15 2%) The ratios were, true creatine, true 
creatinine residual total and preformed Jaffe, 
25, 19, 1 3 (b) 505 mg of total Jaffe reactive 
material not extracted from 3000 grams liver tissue 
insoluble in water and (c) 667 mg of total Jaffe 
reactive material lost in the technique used, 55 4% 
of which was accounted for in control experiments 

Since glycocyamidine and glyeocyannne were 
destroyed during the study evidence pointed to 
hydantoin and hydantoic acid as the substances 
responsible for the total and preformed residual 
Jaffe reactive material in liver It was suggested 
that early in the formation of creatine and crea- 
tinine from their precursors in the liver all of 
these substances may be joined in peptide or 
other union in the insoluble globulin fractions 
This observation, as well as those of Roche, et al 1 3 
may also indicate that the guanidine and anhydride 
types of linkage are present in some of the liver 
proteins 

Effect of large doses of Jaffe reactive sub- 
stances upon urinary excretion of nitrogenous con- 
stituents Howard H Beard From the Dept of 
Physiological Chemistry, The Chicago Medical 
School, Chicago, Illinois Approximately 2750 mg 
of creatine, creatinine, glyeocyannne, glycocyami- 
dine, hydantoic acid and hydantoin, u r as ingested m 
the drinking water of 6 different groups of rats 
during a 12 day experimental period The excre- 
tion of total, urea and ammonia nitrogen was 
determined at 3 day intervals and determinations 
of the excretion of the other 4 substances made as 
listed in the previous abstract About 22% of the 
ingested nitrogen disappeared after deduction of 
the control nitrogen which was likewise untraced 
Since a decrease of 73% in the average urea nitro- 
gen excretion occurred in the 6 different groups, it 
was concluded that the liver detoxicated these 
substances into unknown nitrogenous compounds 
with a resulting diminution in protein catabolism 
The transformation of the 3 pairs of substances into 
each other was of the same order of magnitude as 
in the previous study It was also observed that 
none of the 6 ingested substances were transformed 
into urea or ammonia 

The production of creatine-creatinine destroy- 
ing enzymes from human urine and gastric juice 

Howard H Beard Dept of Physiological Chem- 
istry, The Chicago Medical School, Chicago, 
Illinois When human urine is allowed to stand 
at room temperature for a few days bacteria are 
produced on top of the urines and on the sides and 
bottom of the beaker After separation from the 
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urine and incubation with creatine and creatinine 
these substances were destroyed from 1 to 13 nig 
per hour from the first through the fifth runs The 
enzyme secured from human gastric juice d e 
stroyed from 0 7 to 2 7 mg creatinine per hour 
Optimum pH for enzyme action was from 7 to 10 
The pH of the different solutions usually increased 
from 7 to 8 8 w ith the production of urea and am 
moma The creatinine enzymes did not destroy 
glyeocyannne, glycocyamidine, (Cf following ab 
stract) hydantoic acid or hydantoin Further 
studies are in progress to identify the bacteru 
responsible for the production of these enzymes 
The products of proteolysis of some purified 
proteins Anne Beloff (by invitation) and 
Christian B Anfinsen Dept of Biological 
Chemistry, Harvard Medical School 4n investiga 
tion has been made of the peptides formed in 
crystalline trypsin and pepsin proteolysis of the 
following substrates crystalline serum albumin 
and egg albumin, and purified fibrin and y globulin 
The average number of amino acid residues in 
the peptide molecule was determined These de 
terminations wrnre made by analysis of the terminal 
peptide anuno-nitrogen (using the Van Slyhe 
nitrous acid method) and the total ammo acid 
nitrogen liberated by acid hydrolysis of the pep 
tides (using the ninhydrm method) The ratio of 
these tw'o values determines the average number of 
amino acids per peptide molecule 

The values obtained w ith trypsin on (a) serum 
albumin, (b) y globulin were 2 5-3 2 and 2 7-3 7, 
respectively For pepsin on (a) serum albumin, 
(b) egg albumin, and (c) fibrin, they were 3-4, 
6 7-7, and 3 3-3 8, respectively It was found that 
these values showed little vanation at any period 
during digestion This supports the vieu of 
Tiselius and Encksson-Quensel , and others, that 
the protein molecules are broken down rapidly 
one after the other to low r molecular weight pep 
tides 

Very little free anuno acid nitrogen is liberated 
by crystalline proteolytic enzymes, approximately 
1 per cent of the total peptide amino-nitrogen 
To prevent the possible resynthesis of peptides, 
a digestion system was set up in which the pep 
tides weie continuously removed by dialysis from 
the enzyme-substrate solution Analysis of these 
peptides confirmed previous results 

The specificity of hydantoinase Frederick 
Bernheim Duke Medical School The enzyme in 
the livers of omnivors w Inch hydrolyzes hydantoin 
will not hydrolyze any of the substituted hydan 
toms tested These, kindly supplied by the E I 
Du Pont de Nemours and Co , included the m 
methyl, methyl-ethyl, methyl-isobutyl, methyl n 
hexyl, methyl-n-amyl, dnsobutyl, 2 etbyl-propyh 
and pentametbylene spiro derivatives The last 
compound inhibits the hydrolysis of hydantoin m 
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a concentration of 1 0 mg /cc whereas the other 
compounds show only slight inhibitory effects in 
concentrations of 5 0 mg /cc The effectiveness of 
the pentamethyleue derivative is probably due to 
the pentamethylene ring because metrazol also 
inhibits at the same concentration 

The selective inhibition of active phosphate 
bond metabolism in human malignant cells 
Maurice M Blxck (by invitation) and Israel 
S Kleiner New York Medical College and Brook- 
lyn Cancer Inst Malignant cells have long been 
known to exhibit increased aerobic and anaerobic 
glycolytic activity Attempts to inhibit the grow th 
of such tissue by the use of inhibitors of glycolysis 
by other investigators have been indecisive In 
view of the importance of the active phosphate 
bonds in energetic reactions, we have attempted 
selective energetic inhibition in relation to these 
bonds 

The inhibitors used were sodium fluoride, lodo- 
acetic acid, and malonic acid In the doses used, 
these substances, both singly and in combination, 
resulted in encouraging therapeutic effects with- 
out evidence of appreciable toxicity The cases 
studied included acute leukemia, and a diversified 
group of other malignant tumors Hematological 
and clinical renussions were observed in a signifi- 
cant number of leukemias studied The beneficial 
results in other types of malignancies included 
shrinkage of tumor mass, relief of pain, increase 
m weight and well-being, and definite changes on 
biopsy 

No definite cures have been obtained There is 
evidence that, after one inhibitor has had its 
effect, accessory pathways of phosphate bond 
formation develop These may be inhibited, when 
known, and when the inhibitor is available , viz 
the use of malonate after sodium fluoride and 
lodoacetic acid have become ineffective In our 
studies adaptation to all three seems to be the 
limiting factor in continued therapeutic effect 

These studies support the concept of specific 
energetic inhibition of malignant cell metabolism 
Continued study of the problem of cell adaptation 
will be necessary before complete control of such 
metabolism will be possible [Aided by grants from 
the Biochemical Research Fund of the New York 
Medical College and the Leukemia Research Found 
ahon ] 

Diagnostic changes in the reducing power of 
plasma m malignant neoplasia and therapeutic 
implications Maurice M Black (introduced by 
Israel S Kleiner) Neiu York Medical College and 
Brooklyn Cancer Inst Many attempts have been 
made to demonstrate differential reactions in the 
serum of patients suffering from neoplastic dis- 
eases Studies of the reducing power of plasma 
have been suggestive of a diminished reducing 
power associated with malignant neoplasia 


As our interest lay in evaluating systemic al- 
terations associated with malignancy an attempt 
was made to devise a method of evaluating such 
changes 

Determination of the reducing power of plasma 
(or serum) was made by the use of the redox dyes, 
brilliant cresyl blue and methylene blue It was 
found that plasma of patients with malignant dis- 
eases tended to have a lowered reducing power and 
could be differentiated from normal plasma and 
from plasma of patients suffering from conditions 
other than malignancy Diverse malignant con- 
ditions gave varied degrees of alteration of the 
reducing power which tended to be characteristic 
Adequate therapy either x-ray, surgery or chemo- 
therapeutic inhibition, reversed the characteris- 
tic alteration of reducing power Thus the effect 
of therapy could be followed objectively 

The diagnostic accuracy of this procedure may 
be illustrated by the following accuracy ratios, 
controls (normals) 50/50, non malignant diseases 
111/120, active malignancies 158/184 

These observations suggested the concept that 
some of the symptomatology associated with malig- 
nancy might be due to the altered enzyme activity 
as a result of diminished SH potential Accord- 
ingly glutathione was administered intravenously 
Chills and rise in temperature were noted, followed 
rapidly by dramatic relief of pain and general im- 
provement These results could be repeated and 
sustained No effect was noted, however, on the 
growth rate of the tumor itself [Aided by grants 
from the Biochemical Research Fund of the New 
York Medical College and the Leukemia Research 
Foundation 1 

Influence of sulfhydryl groups on oxygen 
consumption of tissues in the presence of gold 
compounds Walter D Block, Naomi Geib 
(by invitation) and William D Robinson (by 
invitation) Dept of Biological Chemistry and the 
Rackham irthnlis Research Unit, Medical School, 
Umv of Michigan, Ann Arbor It has been pre- 
viously demonstrated that the oxygen consumption 
of liver and kidney slices from healthy white rats, 
as measured by the Warburg technique, is de- 
creased by the addition of gold chloride and gold 
sodium thiosulfate Because of the ability of the 
sulfhydryl group to combine in vitro with heavy 
metals the effect of this group on the oxygen con- 
sumption of slices of rat kidney and liver in the 
presence of gold chloride and gold sodium thio- 
sulfate was studied The sulfhydryl group was 
furnished by thiomalic acid and cysteine hjdro- 
chlonde sj 0 molar thiomalic acid decreased the 
oxygen consumption approximately the bame de- 
gree as sis molar gold chloride When these sub- 
stances were added together in this molarity there 
was again essentially the same depression of oxygen 
uptake Howevei, when sis molar thiomalic acid 
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and zhs molar gold chloride were added together 
to tissue slices the oxygen consumption was es- 
sentially the same as in the control groups In 
contrast the addition of mixtures of either zhs 
molai 1 or zhs molar thiomalic acid and zhs molar 
gold sodium thiosulfate resulted in the same de- 
pression of oxygen consumption as when zhz molar 
gold, sodium thiosulfate was added alone zhs 
molar cysteine hydrochloride added to tissue 
slices caused no depression of oxygen uptake The 
addition of both zbz molar gold chloride and ziv 
molar cysteine hydrochloride resulted in the same 
degree of depression of oxygen consumption as 
w hen zhs molar gold chloride was added alone 

A colorimetric method for the determination 
of small amounts of lipid W R Bloor Dept 
of Biochemistry , School of Medicine , and Dentis- 
try, Umv of Rochester The method is based on 
the measurement of the change in color of Nicloux 
reagent (a concentrated sulphuric acid solution of 
dichromate, containing silver) resulting from the 
oxidation of fatty acid or cholesterol The change 
of color is from the bright orange yellow of the 
acid dichromate to a dark greemsh brown, and 
may be measured in an ordinary photoelectric 
colorimeter Better results are obtained by the 
use of a special type of the instrument m which 
the light is made to pass through a layer about 4 
cm thick instead of the 1 2 cm of the test tube 
ordinarily used 

The range of measurement of lipid is from 0 2 
to 0 8 mgm with the amount of reagent used 
Oleic and palmitic acids and cholesterol give 
parallel curves, the cholesterol being about 10% 
stronger The accuracy of the method with reason- 
able care is about 5% 

The significance of border-line values of se- 
rum free cholesterol By Aaron Bodansky 
( From the Chemical Laby , Division of Labys , 
Hospital for Joint Diseases, New York ) Most 
leported values do not indicate adequately the 
constancy of the free cholesterol/total cholesterol 
ratio in the normal serum When technical errors 
aie minimized, free cholesterol constitutes prob- 
ably about 28 to 29 per cent of the total cholesterol 
of normal human serum As determined by a 
procedure to be described, in which technical 
errors of about 2 per cent are tolerated (involving 
errors of about 1 per cent in the calculated per- 
centages of free cholesterol), our normal values 
ranged between 27 and 30 per cent, in about 10,000 
determinations we have found only two values of 
26 per cent and one of 25 per cent 

Species differences are indicated Free choles- 
terol percentages in serum of normal dogs raised 
in our laboratory were about 2 per cent lower 
than in human serum 

The equilibrium between the cholesterol frac- 
tions is also shifted, but in the opposite direction, 


m clinical diabetes, hypertension and certain other 
conditions A much larger proportion of the values 
approach the upper normal limits— even when 
there is no evidence of organic liver involvement 

Consistent successive values above 30 per cent 
indicate organic or functional liver injury Values 
not higher than 35 per cent are quite consistently 
found — in absence of obstruction of the bile pas 
sages — even m extensive carcinomatosis of the 
liver 

The magnitude of the relative increase of the 
serum free cholesterol fraction helps— in conncc 
tion with other data of serum analysis— in differ 
entiating between various kinds and degrees of 
experimental and clinical liver injury 

Protection of mice from the lethal action of 
some bacterial endotoxins by penicillin adtnuus 
tered previously Alden K Boor, C Phillip 
Miller and Walter D Hawk (by invitation) 
Dept of Medicine, Umv of Chicago Previous 
reports from this laboratory (Science 102, 427, 
1945 and Proc Soc Exper Biol and Med 61, IS, 
1946) have described the effect of penicillin on the 
lethal action of bacterial toxms in experimental 
animals A definite degree of protection was af 
forded by repeated subcutaneous injections of 
penicillin extending over a 24 hour period begin 
mng about tw r o hours before the administration of 
sterile endotoxin This procedure was deemed 
advantageous because the frequent penicillin in 
jections insured its presence in the blood during 
most of the period of evident intoxication 

In the present work w e have subjected mice to 
a senes of rather massive subcutaneous doses of 
penicillin in water totaling 12,000 to 20,000 units 
and then, after a resting period of 10 to 17 hours, 
administered sterile lysed bacteria intraperitone 
ally Despite the fact that detectable penicillin 
had disappeared from the blood before the time of 
injection of the endotoxin, a higher survival quota 
resulted than in control mice given the towns 
without the advantage of the previous penicillin 
treatment 

Other mice were injected with water solutions 
of penicillin by the peritoneal route, and after la 
to 20 hours had elapsed, injected with the towc 
bacterial material These were found to be pro 
tected to an even greater extent than the mice 
treated with penicillin by subcutaneous injee 
tions The degree of animal protection by the 
method now presented, when endotoxin adnnms 
tration is delayed several hours after penicillin 
treatment, is often as high and sometimes higher 
than by the procedure previously rejported 

Homologues of methionine sulfoxide as glu 
tamic acid antimetabolites Ernest Borex (by 
invitation) and Heinrich Waelsch Depts oj 
Biochemistry, New York Slate Psychiatric Inst 
and Hospital and Columbia Umv , New Yorl 
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The sulfoxide derived from ethiomnc is ineffec- 
tive as an antimetabolite against glutamic acid m 
the metabolism of Lactobacillus arabmosus in 
concentrations at winch the sulfoxides derived 
from methionine or S benzyl homocysteine in- 
hibit bacterial growth completely In an attempt 
to elucidate the importance of the S substituents 
in this reaction the sulfoxides and sulfones de- 
rived from n-propyl-, n-butyl-, n amyl-, n-hexyl-, 
and n-lauryl-homocysteme were prepared and 
tested for antimetabolite activity The propyl 
sulfoxide was as inactive as the ethyl derivative, 
but, starting with the butyl homologue, increasing 
inhibition of bacterial growth was noted with 
increasing chain length The inhibition was only 
partially overcome by glutamine or increased 
amounts of glutamic acid 

The dissociation constants of the sulfoxides 
derived from methionine and ethiomne w ere found 
to be identical, and dissociation was thus excluded 
as a factor m their strikingly different behavior in 
the metabolism of the organism 

Oxidative and non-oxidative transmethylation 
reactions Henry Borsook and Jacob \V Dub- 
noff Win G Kerckhoff Laby s of the Biological 
Sciences, California Inst of Technology, Pasadena, 
California Two categories of methyl transfer re- 
actions have been demonstrated One is dependent 
on oxygen and is inhibited by oxidation inhibitors 
Examples in this category are the methylation of 
guarndo acetic acid by methionine and of nico- 
tinamide by methionine Choline and betaine are 
ineffective as direct methyl donors These reac- 
tions have been demonstrated with rat liver slices 
Transmethylations in the second category are 
independent of oxygen and are not inhibited by 
oxidation inhibitors Examples in this category 
are the methylation of homocysteine, homocystme, 
or homocysteinethiolactone by either choline or 
betaine The rate of methylation by betaine is 
faster than by choline 

Homogenates of rat liver suspended m buffer 
solution do not methylate guamdoacetic acid with 
or without added methionine, they are able to 
catalyze methionine formation by transmethyla- 
tion under both aerobic and anaerobic conditions 
Acceleration of blood coagulation by lodinated 
trypsin Donald E Bowxian Dept of Biochemis- 
try and Pharmacology, Indiana Univ School of 
Medicine Trypsin which has been allowed to 
react with sufficient iodine to greatly decrease its 
hypotensive effect when injected intravenously 
retains its ability to accelerate the tn vitro coagula- 
tion of the recalcified plasma of normal dogs 
Present evidence indicates that the coagulating 
effect of crude trypsin lodiliated under standard- 
ized conditions with 15 X 10 -3 to 2 0 X 10 -3 
nulhequivalents of iodine per milligram of tiypsin 
does not differ greatly from the accelerating effect 


of the non-iodinated enzyme This is consistent 
with the greater loss in the hypotensive effect 
than in the proteolytic activity of the enzyme as 
the result of such lodination 

The trypsin was rather slowly lodinated at pH 
7 and at 38°C , avoiding a markedex cess of iodine 
during the period of reaction 

Further differentiation of bean antitryptic fac- 
tors Donald E Bowman Dept of Biochemistry 
and Pharmacology, Indiana Univ School of Medi- 
cine Soy bean antitryptic factors may be differen- 
tiated from an earlier described antitryptic factor 
of navy beans The navy bean antitryptic sub 
stance differs from the crystallized soy bean factor 
in that it can be recovered almost quantitatively 
from the supernatant solution after being heated 
in 2 5 per cent trichloroacetic acid The navy bean 
factor further differs from the crystallized soy 
bean antitrypsin in that it is not precipitated in 
a 0 4 saturated solution of ammonium sulfate 
How ever, it is precipitated in a solution 0 7 satur- 
ated w ith this salt It is precipitated most readily 
with alcohol at a higher concentration than that 
used to precipitate the crystallized soy bean factor 
Crude navy bean preparations are somewhat 
more active than the crystalline soy bean anti- 
trypsin, especially when the latter was obtained 
from treated commercial soy bean meal The ac- 
tivity of this navy bean factor is not diminished 
by short periods of heating but it is markedly 
decreased by prolonged boiling 

Aside from diffenng m solubility in alcohol, this 
navy bean factor also differs from the soy bean 
antitryptic fraction which Ins been referred to as 
the acetone insoluble factoi in that the latter is 
not precipitated in 10 per cent trichloroacetic acid 
Soy beans also contain an antitryptic fraction 
similar to this navy bean factor Crude prepara- 
tions obtained from soy beans in particular may 
consist of varying projiortions of the various fac- 
tors unless sufficient precautions are taken 

A chemical method for the determination of 
streptomycin in blood George E Boxer and 
Viola C Jelinek (by invitation) Research Labys 
of Merck and Company, Inc , Rahway, New Jersey 
A method for the determination of streptomycin 
in blood must be highly sensitive, since level 
of clinical interest range fiom 1-50 micrograms 
per ml The methods based on the formation of 
maltol from streptomycin are not sufficiently 
sensitive 

A fluorometiic method is presented which is 
dependent on the aldehyde group and the strong 
basic character of the streptomycin molecule A 
liydrazone is formed with fluorescent 9 h> drazino- 
acridine-HCl on standing overnight in a 
tion at 37°C Excess reagent and hyd 
carbonyl compounds not <--> ' 

group are removed by extraci , 
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tion with, benzyl alcohol The fluorescence of the 
aqueous solution is measured in a fluorophotometer 
and' is proportional to the streptomycin content 
The sensitivity of this method is from 1-30 
micrograms of streptomycin As a lower limit 
0 07 micrograms per ml of streptomycin can be 
determined provided that 14 ml of solution is 
available 

The agreement between this fluorometnc 
method and the less sensitive colorimetric meth- 
ods based on maltol formation is satisfactory 
For the determination of streptomycin in blood, 
the reaction is applied to a protein-free filtrate 
prepared with trichloroacetic acid Correction is 
made for the small percentage of streptomycin 
adsorbed on the protein precipitate Data on 
specificity, reproducibility, and recovery of strep- 
tomycin from blood are presented 

Growth requirements of Clostridium welchit 
M John Boyd (by invitation), Milan A Logan, 
and \lfred A Tytell (by invitation) U mu of 
Cincinnati College of Medicine Clostridium welchu 
BP6K gives a luxuriant growth on a chemically 
defined medium wluch contains annno acids, vita- 
mins, ademne, guanine, uracil, glucose, and salts, 
of which magnesium and iron are important 
Nineteen amino acids are in the medium but only 
thirteen are actually required by the anaerobe 
The nine annno acids essential for the rat and 
also glutamic acid, tyrosine, arginine, and serine 
are required The vitamins added consist of thia- 
mine, niacin, riboflavin, Ca pantothenate, biotin, 
folic acid and either pyridoxamme or pyridoxal 
PyridoMne may replace either of the latter two 
vitamins but it must be used in amounts a thou- 
sand fold greater Uracil w'hen added to the medium 
accelerates the growth of the organism The or- 
ganism grows rapidly and luxuriantly at 45°C 
The ]>ossible utilization of the organism for amino 
acid assays is discussed 

Use of carbon 14 in the study of photosynthe- 
sis A H Brown (by invitation), E W Fagbr 
(by invitation), and H Gaffron Dept of Chemis- 
try ( Dels Fund), Umv of Chicago Carbon 14 in 
the form of carbonate has been fed to unicellular 
green algae, the uptake of the carbonate being 
followed manometrieally Aftei rapid killing, the 
algal mateiml has been separated into various 
fractions on the basis of solubilities One of these 
fractions has been found to have an activity per 
milligram which is significantly higher than that 
of any other fraction This high activity suggests 
that some of the substances contained in this frac- 
tion are involved in the early stages of photosyn- 
thesis This is further supported by the observa- 
tion that the per cent of the overall uptake of 
radioactive carbon accounted for by this fraction 
decreases with an increase in the time of exposure 


to light The properties of the substances con 
tamed in this fraction have been investigated 
Reversible oxygenation of cobaltodihistidine 
to oxy-bis (cobaltodihistidine), and comparisons 
with other metal-ammo acids, oxyhemoglobin, 
and oxyhemocyanm Dean Berk, and (by m’ 
vitation) John Hearon, Hilton Levi, and Ah 
thtjr L Schade National Cancer Inst , National 
Inst of Health, Bethesda, Maryland, and 0 ler hj 
Biochemical Research Foundation, New Yorl One 
cobaltous ion and two isoelectric histidine mole 
cules form cobaltodihistidine and two protons 
reversibly (K 375 C,aq = 7 X 10~ 7 , A H = 19 
Kcal ) One 0 2 and two cobaltodihistidine mole 
cules form oxy-bis (cobaltodihistidine) rapidly and 
reversibly (K 37 5 C,aq = 3 1 X 10 s litersVmoIs 1 , 
A H = —38 Kcal) Oxy-bis (cobaltodihistidine) 
reacts slow ly and irreversibly with one additional 
0», without oxidation to cobaltic form Dry, 
powdered oxy Lis (cobaltodihistidine) yields 0 
quantitatively upon acidification At 0 005M co 
bait, and pH 8 0, oxy-bis (cobaltodihistidine), its 
irreversibly oxygenated product, and cobalto 
dihistidine, are yellow-brown, pink, and faint 
pink, respectively, with optical densities 4 5, 0 62, 
and 0 09 at 4860 A, w r here the two last-named show 
absorption maxima, and cobaltodihistidine anom 
alous dispersion (Cotton effect) 

Reversible oxygenation did not occur with (1) 
cobaltous complexes of amino acids other than 
histidine or histidine-derivatives (3-methyl lnsti 
dine, 1-methyl histidine, carnosine, anserine, as 
partylhistidine, histamine), (2) an intermediate 
cobaltous- (histidine )2 complex formed at low pH, 
wherein cobalt coordinated only with the two 
amino, but no longer the two basic inndnzole, 
nitrogens, and (3) histidine complexes with other 
transition metals (Cu + , Cu, ++ Ni ++ , Fe ++ , Mid 4 ) 
Rapid irreversible oxidation of Cu + and Fe 44 in 
the complexes occurred 

Cobaltodihistidine, like hemocyamn, does not 
combine with CO, though hemoglobin and myo 
globin do The metal O - ratio in oxy-bis (cobalto 
histidine) and oxyhemocyanm is 2 1, compared to 
1 1 in oxyhemoglobin and oxymyoglobin The 
magnetic moment of cobaltodihistidine, in collab 
orative experiments with Dr L Michaelis, was 
4 97 Bohr magnetons, corresponding to 3 unpaired 
elections and incomplete quenching of the orbital 
moment The paramagnetic cobaltodihistidine, 
like hemoglobin, became diamagnetic upon re 
versible oxygenation, and the irreversibly o\y 
genated product was likewise diamagnetic 

Polarographic determination of cytochrome c 
Christopher Carruthers (introduced by H A 
Mattill) From the Research Dept of the Barnard 
Free Skin and Cancer Hospital and the Dept of 
Anatomy, Washington Umv School of Medicine, 
St Louis, Missouri A polarographic method for 
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the determination of cjtochrome c in tissues has 
been developed The procedure is based upon the 
property of cytochrome c to give a catalytic wave 
on the current-voltage curve of a solution of the 
enzyme m ammonium hydroxide and ammonium 
chloride containing hexammino cobaltic chloride 
Electrophoreticallj prepared cytochrome c 1 was 
used ns a basis of reference for construction of a 
calibration curve for malytieal purposes 

The cytochrome c is extracted from tissues by 
the procedure of Rosenthal and Drabhin, 2 and for 
polarographic analysis the extract is freed of pro 
teins which interfere with the formation of the 
catalytic wave of cytochrome c by adsorption on 
aluminum oxide to w hieh cy tochrome c and some 
other proteins are strongly adsorbed Proteins 
which are not idsorbed are then washed off the 
alumina with phosphate buffer of pH 6 8-7 0 and 
the cytochrome c and other adsorbed proteins are 
eluted with 2N ammonium hydroxide After neu- 
tralization of the latter in the cold with hydro- 
chloric acid, extracts of heart, skeletal muscle 
and kidney are ready for polarographic analysis 
In the case of liver extracts the cytochrome c 
must be adsorbed tw ice on alumina to get rid of 
all the interfering proteins 

The height of the catalytic wave is sufficient to 
allow one to determine as little as 1 to 2 micro 
grams of cytochrome c per ml of solution The 
values obtained for mouse and rat tissues by the 
polarographic method are in agreement with those 
obtained spectrophotometrically 

The acceleration of enzymatic desamidation of 
glutamine by certain inorganic anions Charles 
E Carter (by invitation) and Jesse P Green- 
stein National Cancer Inst , National Inst of 
Health, Bethesda, Maryland The desamidation 
of glutamine in aqueous extracts of rat liver is ac- 
celerated by pyruvate \ similar and more rapid 
acceleration of enzymatic desamidation is effected 
by inorganic phosphate, arsenate, sulfate and 
borate in the absence of added pyruvate The 
anion effect is not destroyed by prior dialysis pro- 
viding the pH of the dialysate is maintained be 
tween 7 5-S during the procedure In the case of 
phosphate acceleration of desamidation, no con- 
version of inorganic to organic phosphate can be 
demonstrated, and the maximal effective concen 
tration of phosphate for several concentrations of 
glutamine was found to be 0 03M The pH optimum 
of the amon effect occurs at S 0, the optimum of 
glutammase 

The inorganic amon effect is specific for the y 


1 The author 13 indebted to Dr Hugo Theorell of the Bio 
chemical Institution of Medical Nobel Institute, Stockholm, 
Sweden for tho sample of electrophoreticaily prepared ci to 
chropio c 

Rosenthal O and Drabtm D L J Biol Chem 149 
437 (1943) 


group of glutamine for isoglutamme is not en- 
zymatically desamidated at a greater rate in the 
presence of anions effective for glutamine Chlor- 
acety Jgtufanune behaves like glutamine but is 
less rapidly desamidated 

I*y rollidonecarboxyhc acid has been excluded 
as a product of the amon acti\ ated desamidation of 
glutamine in liver extracts by application of the 
ninhydrm and chloramine T reactions 

The mechanism of the amon acceleration of 
desamidation may be due to either the formation 
of a labile inode ester intermediate of glutamine or 
an anion activation of glutammase 

Oxidation of nieso-mosttol by acetobacter sub- 
oxydans H E Carter, R K Clark, Jr (by 
invitation), Edwin H Flynn (by invitation), 
Betti Lytle (by invitation), and Mary Robbins 
(by invitation) Division of Biochemistry, Noyes 
Laby of Chemistry, Urbana, Illinois The oxida- 
tion of inositol by Acetobacter suboxydans has been 
reported to yield inosose 1 and “diketomositol ” J 
We have made a detailed study of the process using 
several strains of the organism and following the 
disappearance of inositol by a yeast assay method 
Different strains of the bacterium show consider- 
able variation in their ability to metabolize inosi- 
tol With the more active organisms grown on a 
2 per cent inositol medium, there is little or no 
inositol left after 2-3 days At this point an excel- 
lent yield of scyllo-ms inosose can be isolated 
from the culture medium If the fermentation is 
allowed to proceed for longer periods the yield of 
inosose decreases and fractions are obtained hav- 
ing physical properties similar to those of “dike- 
tomositol ” Since these nuxtures could not be 
separated by direct recrystalbzation they were 
converted into derivatives by treatment with 
phenylhydrazine Extraction of the product with 
ether removed a dark red component The residue 
on crystallization from methanol yielded the pbe- 
nylhydrazone of inosose and on chromatographing 
over alumina in methanol pyridine gave a yellow 
crystalline product analyzing correctly and giving 
the proper ultraviolet absorption spectra for the 
osazone of diketomositol 

The properties and metabolism of these sub- 
stances and of related compounds will be discussed 
[The authors gratefully acknowledge a grant in 
support of this work from the Abbott, Eh Lilly, 
Parke Davis, and Upjohn Companies ] 

A study of the yeast fermentation method 
for the determination of thiamine and pyranun 
W 0 Caster (by invitation), Olaf Michelsen 
and Ancel Keys Laby of Physiological Hygiene, 
Uiiiu of Minnesota, Minneapolis In the macro- 


1 Ivluj\er, 4 J and Boezoardt A G J Kec tra\ <him 
58 95f> (1039) 

Pitcher \\ H Iowa State Coll J Sci 16 120 (1941-42) 
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fermentation method for the determination of 
thiamine, the relation between CO- production 
and the concentration of either thiamine or its 
pyrimidine moiety is not linear even \wthin the 
limits of concentration routinely used On a molar 
basis, these curves are not identical, and when 
both compounds are added to the same flash the 
resulting CO. pioduction is not the sum of that 
expected from the activities of each compound 
We have confirmed the slight fermentation ac- 
tivity of the thiazole group When the thiazole 
and pyrimidine groups aie used togethei, the 
length of the induction period is markedly re- 
duced, and in this way the influence of thiazole on 
the fermentation piocedure may be of some con- 
sequence Large errors occur when this method is 
used for the determination of thiamine in materials 
having a high sulfite blank Many foods usually 
have low blanks but most urines have high blanks 
Therefore, the method is a better means of de- 
termining the pyrimidine than the thiamine con- 
tent of urine 

On the basis of hundreds of analyses, the 
random vaiiation of the method as used foi the 
determination of the pynmidine group is (<r r ) 
= 10, the day to day variation (<r d ) = 0 38, and 
the over-all variation (<r t ) = 1 12 (all values m 
cc CO.) There is a considerable position differ- 
ence which may increase the over-all variation by 
as much as two times This difference can be elim- 
inated by increasing the speed of shaking [(Spon- 
sorship for tins work will be acknowledged, in final 
publication ] 

Synthesis of urea by rat liver homogenates 
Philip P Cohen and Mika Hatano (by invita- 
tion) Laby of Physiological Chemistry, Untv of 
Wisconsin The synthesis of uiea from ornithine, 
ammonium chloride and carbon dioxide was stud- 
ied with liver homogenates Glutamic acid, cyto- 
chrome c, adenosine tnphosphate (ATP), and 
magnesium 10 ns aie necessary components of the 
system Starting with 5 micromols of ornithine, 
more than 10 micromols of urea are formed by 2 5 
mg of tissue N per hour This demonstrates the 
catalytic effect of ornithine in urea synthesis by 
liver homogenates In the absence of magnesium 
ions the reaction stops at citrulhne No accumula- 
tion of arginine or significant formation of urea 
occurs, which indicates that magnesium ions may 
have a more direct role in the conversion of citrul- 
line to arginine than the protection of ATP (re- 
quired in both steps) from ATP ase In the present 
system the conversion of ornithine to citrulhne 
by homogenates requires ammonium chloride, car- 
bon dioxide, glutamic acid, cytochrome c, and 
ATP The replacement of glutamic acid plus am- 
monium chloride by glutamine has not given con- 
sistent results and its specific role in this reaction 
is as yet uncertain Aspartic, lactic, and -keto 


glutanc acids are ineffective when substituted for 
glutamic acid Neither citrulhne nor urea are 
formed anaerobically'' 

Partial purification of a proteolytic enzyme 
from human serum Philip P Cohen and LlMui 
F Remmert (by invitation) Laby of Physio 
logical Chemistry, Uiuv of Wisconsin The pro 
teolytic enzyme of human serum, plasmin, lua 
been punfied approximately 160 fold as determined 
by a comparison of the proteolytic units per nnlh 
gram of nitrogen in the original serum and 111 the 
final solution The proteolytic units in the original 
serum was estimated by salting out the enzyme 
with ammonium sulfate, redissolving in saline 
buffer pH 7 4, and determining the activity 111 the 
buffer solution Proteolytic activity was deter- 
mined by measuring the production of acid sol 
uble tyrosine w hen the streptokinase activated 
enzyme was incubated in a 4% casein solution for 
one hour at 35°C at pH 7 4 Nitrogen in crudo 
preparations was determined by the micro Kjel 
dahl method, while a modified Nessler procedure 
U'as used for samples of higher purification The 
original serum was obtained by reconstituting 
dried human plasma and defibrmating w ith human 
thrombin The purification procedure included 
alcohol fractionation, adsorption on, and elution 
from, kaolin, salting out with ammonium sulfate, 
fractionation with trichloracetic acid, and a sec 
ond adsorption on, and elution from kaolin The 
solution finally obtained was water-clear, and it 
contained approximately 13 5 micrograms of mtro 
gen per milliliter 

Synthesis of p-ammohippuric acid by liver 
homogenates Philip P Cohen and It W 
McGilvery (by invitation) Laby of Physiologi 
cal Chemistry, Umv of Wisconsin The synthesis 
of p aminohippunc acid (PAH) from p amino 
benzoic acid (PAB) and glycine was studied with 
rat liver homogenates The synthesis was stnnu 
lated by replacement of sodium with potassium, 
and by 0 00078 M magnesium It was inhibited oO 
per cent by 0 00035 M calcium or fluoride Phos 
phate was without effect between 0 01 and 0 06 
M A sharp maximum was obtained at pH 7 50- 
7 60, necessitating close pH control 13 per cent 
of the aeiobic synthesis was attained anaerobic 
ally Adenosine triphosphate increased the an 
aerobic value 50-150 per cent, but no action was 
obtained aerobically 1 2 X lO' 8 M cytochrome c 
was required for maximum activity aerobically 

Maximum PAH synthesis was obtained with 
0 001 M PAB and 0 015 M glycine Glycine cannot 
be replaced by aceturate or glyoxylate and am 
monia 0 001 M PAB was completely converted to 
PAH in 45 minutes by homogenate containing 7 
mg of nitrogen 

0 005 M glutamate, a-ketoglutarate, citrate, 
succinate, malate, oxalacctate, fumarate, or pyru 
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vate increased the aerobic synthesis 15-60 per 
cent, the highest values being obtained with nu- 
late, citrate, oxalacetate, fumarutc, and gluta- 
mate Coenzyme I, tlnanun pyrophosphate, and 
hexosc di phosphite were without action Fu- 
marate show ed a maximum increase it 0 0025 AT 
in 45 minute incubations Without fumarate, the 
reaction stopped at 35-40 minutes, while with 
fumarate it continued beyond 65 minutes A pro- 
nounced dilution effect was eliminated by fumar- 
ate 

The preparation of fission radioisotopes for 
radiotoxicological studies Waldo E Cohen 
Clinton Labys , l Oak Ruigc, Tennessee The large- 
scale production of fission for the purpose of cre- 
ating plutonium poses new problems m health 
protection because of the unprecedented amounts 
of new elements which are formed Many of these 
are created as pure radioelements and have physi- 
cal and chemical properties which make them an 
extreme radiotoxicological hazard In order to es- 
timate the degree of protection required from 
these materials, biological experiments — from 
tracer to toxic levels of activity— w ere carried out 
with the purified radioelements 

The chemical requirements placed upon the 
radioactive preparations used were very stringent 
The dependence of radiotoxicity (toxicity due to 
radiation rather than to chemical nature of the 
element) upon energies and half lives made the 
use of the fission radioisotopes themselves manda- 
tory and severely limited the permissible extent 
of cross contamination of one radioelement with 
another Radiochemical separation procedures 
capable of separating quantitatively, by remote 
control, free of extraneous solid matter, and m 
the earner-free state such similar elements as 
Ba and Sr, Ce and Y, etc , were required 

The separation of most of the desired fission 
products in the requisite purity has been ac- 
complished by a process of selective elution of 
each element from an ion exchanging resin In 
certain special cases, coprecipitation or volatiliza- 
tion procedures w ere useful (e g , for Sr and I, 
respectively) The methods and procedures which 
were developed and which are stdl in use to pro- 
duce pure carrier-free fission products from the 
uranium pile will be presented and discussed 

Emetics of hemolysis by lysolecithin H B 
Collier Dept of Biochemistry, Univ of Sas- 
katchewan, Saskatoon The photoelectric method of 
Collier & Wilbur (J Lab Clin Med 29 1123, 
1944) was used to study the kinetics of lysoleci- 
thin hemolysis of rabbit erythrocytes in buffered 
saline Lysolecithin acts rapidly, its action stop- 
ping within 15 minutes When percentage hemoiy- 


1 Operated by Monsanto Chemical Company for tho tJ S 
Atomic Energy Commission 


sis is plotted ngamst lysm concentration a typical 
sigmoid curve is obtained, differentiation of this 
curve gives the resistance distribution of the cell 
population 

The effect of lowenng the temperature is to 
slow the lytic action, but it proceeds to a greater 
extent than at higher temperatures This suggests 
an adsorption mechanism Varying the pH of the 
medium does not markedly affect hemolysis, which 
shows a maximum it about pH 6 

Copper salts at 10 -5 M concentration do not 
affect lysis Sub lytic concentrations of lysoleci- 
tlun do not alter the cell potassium Cells sphered 
by low concentrations of lysolecithin are found to 
have an increased resistance to hypotonic hemoly- 
sis Acetylphenylhydrazine at M/1000 powerfully 
accelerates lysolecithin hemolysis, but it has no 
effect on hypotonic fragility 

Cholesterol added to cell suspensions neutra- 
lizes a fixed amount of lysm, irrespective of cell 
concentration In vno, cholesterolemia results in 
a raised plasma antibemolytic value, exacth paral- 
leling the concentration of free cholesterol 

Effects of severe phosphorus deficiency on 
the metabolism and histology of bone D Harold 
Copp, Marian J Chace and Florexce Duffi 
(introduced by David M Greenberg) Division of 
Physiology, Untv of California Medical School, 
Berkeley Severe phosphorus deficiency was pro- 
duced in rats weaned at 21 days and placed on a 
diet assaying only 0 008% phosphorus The diet 
contained 20% water-washed beef blood fibrin as 
source of protein When supplemented w ith phos- 
phate, it sustained excellent growth in the control 
animals Rats fed the deficient diet gained only 
a few' grams m weight, developed severe symp- 
toms within 2 weeks, and died after 3-4 weeks 
They exhibited general cachexia and extreme 
demineralization of the skeleton 

When the deficient rats were injected with 
radiophosphorus, there was a shift m distribution 
from bone to soft tissues, and almost complete 
absence of P* from the urine When radiostron- 
tium was injected, the retention in bone was 
greatly reduced in the phospliate deficient animals, 
the difference being reflected m an increased ex- 
cretion of Sr* in tbe urine The distribution of 
both P* and Sr* resembled that in rachitic rats 

However, m contrast to the overgrowth of car- 
tilage associated with rickets, histological sections 
of bones from tbe phosphate deficient rats revealed 
a narrow epiphyseal zone with numerous osteo- 
clasts below it, and only a thm shell bone salt 
remaining m the shaft 

These findings indicate the inhibition of grow th 
of soft tissues and extreme demineralization of 
bone associated with severe phosphorous de- 
ficiency 

Gluco- and fructokmase m mammalian tis- 
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sues Gertv T Corx and Milton W Slein 
(by invitation) Dept of Biochemistry, Washing- 
ton Univ School of Medicine, St Louis Crys- 
talline yeast hexokmase catalyzes the transfei 
of phosphate from adenosine triphosphate (ATP) 
to glucose, fructose, and mannose Evidence has 
been obtained that in mammalian tissues there are 
separate enzymes for the phosphorylation of glu- 
cose and fructose Ground rabbit or rat muscle 
was extracted with 0 03 N IvOH Extraction and 
subsequent fractionations were carried out at 0° 
The extract was brought to pH 6 with dilute HC1 
and a precipitate removed by centrifugation The 
precipitate which formed in the supernatant fluid 
with 30% acetone was centrifuged, dissolved in 
0 03 M veronal pH 7 6 and dialyzed for 1-2 houis 
against the same buffer This protein fraction 
catalyzed the reaction between glucose and ATP, 
while fructose was not phosphorylated Mg ++ ions 
were necessary for enzyme activity, the reaction 
product was found to be fructose-l-6-diphosphate 
Since the enzyme fraction under the conditions 
of the experiment did not convert glucose-1- to 
glucose-6-phosphate, the primary product of phos- 
phorylation may be assumed to be glucose-6- 
phosphate When rabbit muscle extract, obtained 
as above, was fractionated with ammonium sul- 
fate, the protein which precipitated between 41 
and 50% saturation (pH 7 6) was found to catalyze 
the phosphorylation of fructose, but not of glu- 
cose Mg ++ ions were necessary for activity and 
the reaction product was again shown to be frue- 
tose-l-6-diphosphate The same enzyme fraction 
converted added fructose-1- as well as fructose- 
6-inonophosphate to fructose-1, 6-diphosphate 
Further fractionation with ammonium sulfate re 
suited in an enzyme preparation which acted on 
the two fructose-monophosphates, but not on free 
fructose Evidence for the presence of separate 
gluco-and fructokinases has also been obtained for 
liver tissue 

Species difference in nitrogen retention, the 
effect of adding methionine to an enzymic casein 
hydrolysate Warren M Cox, Jr , Arthur J 
Mueller (by invitation), Robert Elman (by 
invitation), Anthony A Albanese, and L Em- 
mett Holt, Jr Dept of Nutritional Research, 
Mead Johnson and Company, the Depl of Surgery, 
Washington Umv School of Medicine and Barnes 
Hospital, St Louis, and the Dept of Pediatrics, 
New York Univ and Bellevue Hospital, New 
York The addition of cystine or methionine to 
ow intake levels of a casein hydrolysate (Amigen) 
has been shown to give an increase in the rate of 
growth of rats comparable to that attained by the 
feeding of identical levels of lactalbumin as the 
sole source of protein When administered orally, 
subcutaneously, or intravenously to dogs, the 
supplementation of the casein hydrolysate with 


methionine resulted in improved nitrogen reten 
tion, w hereas the addition singly of the other nine 
essential ammo acids had no such effect 

Similar experiments in man gave entirely differ 
ent results In four different investigations con 
ducted at three separate institutions the addition 
of methionine or cystine to the casein hydrolysate 
did not increase nitrogen retention This was true 
m surgical patients to whom the material was 
given intravenously, in infants fed a luxury level 
of nitrogen, in six w-ell adults fed a maintenance 
level of nitrogen, and in four well adults who were 
protein depleted for 21 days and subsequentlj 
given minimal amounts of the casein hydrolysate 
with and without added methionine 

The findings are interpreted to mean that there 
is a species difference in the requnement for me 
thionme because supplementation of a casein 
hydrolysate with this amino acid improved its 
nutritional value for the rat and dog, but did not 
do so for man The implications of the findings are 
discussed Experiments w ith human subjects are 
now r in progress to determine the relative nutri 
tional value of lactalbumin and casein for njan 
Studies on the formation of isotopic aceto- 
acetate in homogenized liver Dana I Crandall 
(by invitation), Samuel Gurin and D Wright 
Wilson Dept of Physiological Chemistry, School 
of Medicine, Umv of Pennsylvania, Philadelphia 
The conversion of isotopieally labelled pyruvate to 
acetoacetate was studied in a washed suspension of 
rat liver described by Lehninger 1 It was found 
that pyruvate labeled in the a and f3 positions 
wuth C 13 gave rise to acetoacetate with isotope 
equally distributed among all four carbons, thus 
proving that the acetoacetate arises exclusively 
from the a and § carbons of pyruvate 

Although acetate does not give rise to acetoace 
tate in this preparation, 3 it was found that a small 
but significant conversion of acetate to acetoace 
tate occurred m the presence of pyruvate 
Acetate tagged with C 13 m the carboxyl posi 
tion and non isotopic pyruvate were equilibrated 
with the rat liver suspension and the resulting 
acetoacetate was found to contain isotope equally 
distributed between the carboxyl and carbonyl 
carbons These results suggest that in the presence 
of pyruvate the acetate either condensed with 
itself or condensed with 2 carbon fragments de 
rived from pyruvate to form an equimolar mixture 
of carboxyl and carbonyl labeled acetoacetate 
Precision of microbiological assays for nbo 
flavin, niacin and pantothenic acid W A Chan 
dall and Muriel M Burr (introduced by L I 
Pugsley) Food and Drugs Divisions , Dept 
National Health and Welfare, Ottawa, Canada 


1 Lehninger, A L J B C 161 437 (1940) 

2 Lehninger, A L,J B C 164 291 (1910) 
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Dat i obtained from microbiological assays for each 
of the three named factors will be presented, and 
the precision of each method estimated by the 
methods of Wood and Finney (Quart J Pharni 
Pharmacol 29 112, 1946) and Bliss (Amn Math 
Sc 17 232, 1946) Comparisons of the precision 
of 3-point, 5 point, 7 point and 9 point assays will 
be given Validity of the calculated precision will 
be shown by data from repeat assays on the same 
sample 

The effect of tocopherol feeding on the toco- 
pherol and peroxide content of turkey tissues 
Joy E Griddle (by invitation) and Agnes Fay 
Morgan Laby of Home Economics, Uniii of 
California, Berkeley Mixed tocopherols, 4 2 or 

0 4 gm per bird in 35 days before slaughter, w ere 
fed to 12 turkeys in one series and in another senes, 
32 9 gm in 21 days, 11 3 in seven days, 3 4 or 
8 7 in two and one half days, to 16 turkeys All 
received the standard basal diet, but for one group 
this was made vitamin E free by ferric chloride 
treatment The tissues of one bird in each group 
were examined for rancidity, peroxide and tocoph- 
erol content immediately after slaughter, and 
after 3, 5 or 6, or 9 months frozen storage Both a 
modification of the Emmerie and Engel chemical 
method and the rat bioassay were used for the 
tocopherol analyses The tocopherol deposits, 
which were widely distributed in the tissues, but 
most concentrated in the liver and heart, repre- 
sented only a small fraction of the extra vitamin 
fed The liver concentration was increased 6 times 
by the largest dosage, while that of the other 
tissues was usually only doubled 

A decrease in peroxide development during 
storage in the fat of the treated birds was noted 
parallel with the increase in the tocopherol content 
of the tissues The meat of the control birds on the 
unsupplemented ration developed unpleasant fla- 
vors during prolonged storage This was not true 
of the treated birds The chemical and bioassay 
methods for tocopherols yielded comparable values 
thus indicating that the substances determined 
w ere tocopherols and that their presence retarded 
the march of rancidity 

Nitrogen content of three foreign proteins 
(toxins) H R Crookshank (by invitation) and 
Emmett B Carmichael Biochemistry Dept 
Medical College of Alabama, Birmingham, Ala- 
bama Tetanus toxin, dried rattlesnake venom, 
and ricin were analyzed for total nitrogen content 
by a modified micro Kjeldahl method and for 
amino nitrogen content by the Van Sly he mano- 
metric method 

Tetanus toxin contained 15 71 per cent total 
nitrogen and 1 55 per cent anuno nitrogen , rattle- 
snake venom 14 90 per cent total nitrogen and 

1 9S per cent atmno nitrogen, and, ricin 16 62 per 


cent total nitrogen and 2 63 per cent ammo nitro- 
gen 

Utilization of ammo acids by the chicken 
embryo Frank A Csonka and M W Olsen (by 
invitation) Bureau of Human Nutrition and 
Home Economics and the Bureau of Animal In- 
dustry Agricultural Research Administration, 
United States Dept of Agriculture, Washington 
In previous experiments it was shown that the 
anuno acid content of a chicken egg can be changed 
by dietary means One may enrich the egg amino 
acid content in a more direct way by introducing 
the amino acid into the egg, using sterile precau- 
tions By introducing 50 mg of dl-methiomne into 
each of several eggs and incubating the eggs, we 
succeeded in following up the utilization of methi- 
onine by the embryo The embryo was removed 
and the remaining portion of the egg was quanti- 
tatively transferred into a small cellophane bag, 
tied and dialyzed for 3 to 4 days against distilled 
water (clianged twice) at 5°C temperature The 
methionine in the combined dialy sates was de- 
termined colorimetricnlly 1 The quantity of added 
synthetic methionine diminished progressively 
with the aging of the chick embryo After 5 days of 
incubation, 33 2 mg methionine, after 12 days, 
21 6 mg , and after 17 days, no methionine was de- 
tectable in the egg dialysate Obviously, both 
optical isomers of methionine are available for the 
chick embryo No free cystine or methionine was 
present in the dialysate of egg contents obtained 
from a freshly laid egg or from incubated ones 
(after the embryo was removed) serving as con- 
trols This method will be applied to other race- 
mic amino acids to establish their availability to 
the embryo and to grow th in general 

A method for purification of subtilin K P 
Dimick (by invitation), G Alderton (by invi- 
tation), H D Lightbody and H L Fevold (by 
invitation) Western Regional Research Laby , 5 
Albany, Calif Subtilin is extracted from surface 
or submerged cultures of Bacillus sublihs, ad- 
justed to pH 2 5 with HC1, with J to 1 volume of N 
butyl alcohol The two phases are separated with 
a Sharpies centrifuge and i volume of petroleum 
ether added to the wet butyl alcohol extract The 
butyl alcohol-petroleum ether mixture is ex- 
tracted three times with 1/10 volumes of 1% acetic 
acid Sodium chloride is added to the combined 
aqueous extracts to 6% concentration A precipi- 
tate separates which collects on the surface and is 
skimmed off The precipitate is washed with pe- 
troleum ether and the excess salt solution removed 
by filtration The filter cake is dried by lyophikza- 

1 Csonka F A and C A Denton J Biol Chem 163 329 
(1946) 

1 Bureau of Agricultural and Industrial Chemistry Agn 
cultural Research 4.dmimstration U S Department of Agn 
culture 
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tion and extracted with 95% alcohol (five or six 
times with 20 ml per gram) and subsequently in 
a similar manner with S5% ethyl alcohol contain- 
ing 1% NaCl and 1% acetic acid The extracts are 
discarded The alcohol insoluble residue is dis- 
solved to a concentration of 1% m distilled v'ater 
The pH is adjusted to 4 5 with dilute NaOH 
and 0 4% NaCl added The precipitate is removed 
by centrifugation, redissolved and reprecipitated 
as before This is repeated three or four times 
The active extracts are deionized by ion-exchange 
resins and dried by lyophilization, or the active 
material may be concentrated by precipitation 
with 10% NaCl and subsequently dissolved, de- 
ionized and dried 

New characteristic color reactions of carbohy- 
drates with SH compounds in H2SO4 Zacharias 
Dische Dept of Biochemistry, Columbia Umv 
All carbohydrates give with H2SO4 above 70° de- 
composition products which react with SH com- 
pounds, with formation of colored products The 
character of the reaction depends on the concen- 
tration of II2SO4, time of heating, the nature of 
the sugar and of the SH compound The following 
procedure has proved appropriate for tentative 
identification and determination of sugars in 
polysaccharides To 1 cc of the sugar solution 
4 5 cc of a mixture of 1 vol H»0 and 6 vol H 2 SOi 
are added with ice cooling The mixture is brought 
to 22° and then kept 3 minutes in boiling water 
After cooling 0 I cc of 2 5% solution of cysteine is 
added The mixture is allowed to stand at room 
temperature 24 hours The following colors are 
given by various sugars Methylpentoses — green- 
yellow, Pentoses — pink, Mannose — yellow , glu- 
cose — green , galactose — blue , fructose — brow n , 
sorbose — blue Ratio density at 6000A density 
5400 A is much higher for galactose than glucose 
and mannose and galactose can be easily distin- 
guished from mixtures of equal parts of glucose 
and mannose, which is difficult with the procedure 
of Gunn and Hood based on the carbazole reaction 
This latter procedure combined with the new one 
makes possible the determination of all three 
sugars in the same solution even in presence of 
0 5% protein Methylpentoses are determined in 
presence of large excess of hexoses by heating the 
reaction mixture 10 minutes instead of 3 and 
measuring the decrease of the absorption m blue 
due exclusively to hexoses 

Specific color reactions of glucuronic and 
galacturomc acids Zacharias Dische Dept of 
; Biochemistry , Columbia Umv Two color reactions 
usable for tentative identification of hexuromc 
acids m polyuronides were found I Mannose- 
thioglycohc acid reaction of glucuronic acid To 
0 S cc of a 0 005-0 040% solution of glucuronic 
acid 0 2 cc of 0 2% mannose solution are added 
4 5 cc of a mixture of H2O + 6 H2SO4 are added 


with ice cooling, samples brought to room tempera 
ture and then 3 minutes kept m boiling water 
After cooling 0 1% of a 2 5% of thioglycohc acid 
solution are added Aftei 24 hours a pink color 
appears with characteristic sharp absorption ma\i 
mum at 5400 A The blank containing mannose 
and thioglycohc acid is green i ellow Hyaluronic 
chondroitinsulphunc acids and pneumococcus' 
polysaccharide T III show the reaction corre 
sponding to their content in glucuronic acid , not 
galacturomc, pectic, aigimc acids and pneumo 
coccuspolysacchande T I, showing instead a brown 
color with fiat minimum at 5100 A II Cysteine 
reaction of galacturomc acid 1 cc of 0 OS-O 1% 
solution of galacturomc acid is mixed with 4 cc 
of H SOi m water bath of 22° After cooling 01 
cc of 2 5% solution of cysteine is added After 24 
hours a green-blue color appears The absorption 
curve shows a steep rise between 5400 and 5S00 \ 
and flat maximum at 6000 A Pectic acid and 
pneumococcus polysaccharide T I show the rcac 
tion, glucuromc acid, polyglucuromdes, aigimc 
acid do not 

Observations on the composition of heparm 
and the nature of its hexuromc constituents 
Zacharias Dische and Karl Meier Depts of 
Biochemistry and Ophthalmology, Columbia liiwi 
Two barium salts of heparin were prepared and 
compared with crystalline barium salt of Charles 
and Scott analyzed previously I Water insoluble 
salt, II crystalline salt Analysis Of anhydrous 
salt INI Sl%, S 11 5%, C 19 2% Hexuromc 
acids, 21 5%, Acetyl 0 2%, N S C = 1 OS 3 13 3 
II N 1 89%, S 11 6%, C 19 7% Hexuromc acids 
22 2%, Acetyl 0 7%, N S C = 1 12 3 13 7 

The Mannose-thioglycohc acid reaction for 
glucuromc acid was negative for I and slightly 
positive in II, corresponding to about 20% of the 
hexuromc acid of the preparation in form of glu 
curomc acid The cysteine reaction for galacturomc 
acid was positive m both preparations The shape 
of the absorption curves of I was in both reactions 
almost identical with that of galacturomc acid 
With the carbazole reaction for hexuromc acids 
heparin show s a behavior different from that of all 
other known mucopolysaccharides, except that 
from amyloid tissue Data on oxidation of heparin 
with bromine m acid solution are piesented and 
the implication of all these data for the structure 
of heparin and the nature of its hexuromc con 
stituent are discussed 

The determination of antihyaluronidase in 
human blood Albert Dorfilvn, Melvix L 
Ott, and Elizabeth J Reivers (introduced by 
Ralph I Dorfman) Army Medical Dept Research 
and Graduate School, Army Medical Center , Wash 
mglon IS, D C Several authors have reported the 
existence of a substance in human blood which 
inhibits or destroys hyaluromdase prepared from 
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beef testes Haas has recently studied this sub- 
stance m detail and has concluded from kinetic 
studies that it is an enzyme 

Using a viscosity method for the estimation of 
hvaluromdnse similar to that used by Haas, ne 
have found that the reaction between hyaluroni- 
dase and antihyaluroniduse is virtually complete 
in three minutes despite the presence of unreacted 
In aluromdase These data suggest that this reac- 
tion is not enzymatic in nature Identical results 
were obtained by a turbidity method based on the 
mucin clot prevention test 

\ntihj aluromdase (to bull hyaluromdase) was 
found in all human bloods tested irrespective of 
previous exposure to bull hyaluromdase Wide 
variations in different individuals were found 
Data mil be presented showing the relationship of 
antihyaluromdase to age and sex 

The bioassay of various hormones using a 
simplified experimental design Ralph I Dorf- 
ma\ From the Depts of Biochemistry and Medi- 
cine, Western Rescue U niv School of Medicine 
and Laleside Hospital, Cleveland 6, Ohio The 
statistical method suggested by Bliss (J Amer 
Stat kssoc 39, 479 (1944)) for the determination 
of the relativ e potency of biological materials and 
its standard error has been applied to the assay of 
the androgens such as testosterone propionate 
using the chick’s comb, the assay of chorionic 
gonadotrophins using the uterine response of the 
immature female rat, the assay of the adrenal 
cortical hormones by the glycogen deposition 
technic in adrenalectomized mice and rats, and 
the assay of thyrotrophic hormone using the uptake 
of radioiodine by the thyroids of the chick Typical 
calculations wall be illustrated and the sensitivity 
and reproducibility of the various bioassay meth- 
ods wuthin the specific conditions employed will be 
discussed 

Liver regeneration and cytochrome c metab- 
olism Influence of diet and anoxia David L 
Drabkin Depts of Physiological Chemistry, 
School of Medicine and Graduate School of Medi- 
cine, Umv of Pennsyhanta, Philadelphia In a 
continuation of studies on the metabolism of cyto- 
chrome c in partially hepatectomized rats, cyto- 
chrome c has been shown to be an important 
component in the regenerative process 

Excision of two-thirds of the liver resulted in 
more rapid regeneration and appreciably greater 
new cytochrome c than after removal of one-third 
On a high (32 per cent) protein diet, the amount of 
luer restored was nearly as great and the amount 
of new cy tochrome c was as great (or greater) at 
4 dais of regeneration as after 14 day's Thus, 
baaed on analyses 4, 6, and 14 dais after excision 
of two thirds of the organ, the respective rates of 
appearance of new cytochrome c in liver were 16, 


11, and 5 per cent per day in rats on the high pro- 
tein diet 

On a non protein diet regeneration (at 14 days) 
was less than on high protein, but the percentage 
of new cytochrome c was similar on the two diets 
Indeed, per gm dry weight of tissue cytochrome 
c was significantly higher m the partially restored 
livers of the protein depleted animals Transfer 
of such animals to the high protein diet resulted in 
remarkable liver regeneration of 151 per cent, with 
SI per cent of new cy tochrome c 

Incorporation of injected cytochrome c in re- 
generating liver was not demonstrated Living at 
simulated moderate high altitude of 15,500 feet 
was without effect on regeneration and cyto- 
chrome c 

The influence of acetylsahcychc acid inges- 
tion on the electrophoretic patterns of plasma 
Robert L Dryer (by invitation), IV D Paul 
(by invitation), and Joseph I Routh Depts of 
Biochemistry and Internal Medicine, College of 
Medicine, Stale Umv of Iowa, Iowa City Normal 
healthy subjects ingested 60 grains of acetyl- 
salicyclic acid per day for one week Plasma 
samples w ere obtained at the beginning and end of 
the week After dilution with 3 volumes of buffer 
(0 1 N sodium diethylbarbiturate, pH 8 6, and 0 1 
ionic strength) the plasma was dialyzed at 5°C 
for 3 days with daily change of buffer Electro- 
phoresis was conducted at 0 S°C in the Longs- 
worth modification of the Tisehus apparatus 

The concentration of the protein components in 
patterns of plasma obtained before aeetylsahcylic 
acid ingestion showed good agreement with pub- 
lished values for plasma from normal adults 
Although there were no marked changes apparent 
m the patterns after ingestion of acetylsalicyhc 
acid, plaxumetric analysis revealed quantitative 
differences in the components On a percentile 
basis of total protein the albumin and y globulin 
showed a slight decrease, the a globulin a more 
marked decrease, whereas both fibrinogen and 0 
globulin were increased 

The effects of pH on the respiration of brain 
slices and suspensions K A C Elliott and 
Marion K Birmingham (by invitation) Montreal 
Neurological Inst , McGill Umv With slices of 
various guinea pig tissues, Canzanelh cl al 1 
found maximum rates of respiration in medium of 
surprisingly high pH With brain slices the opti- 
mum was at pH 9-9 5 With rat brain slices we 
have found maximum respiration rates between 
pH 7 5 and 9 5 

With isotonic suspensions of rat brain a broad 
optimum pH for respiration was found around 7 4 
Move pH 8 there was definite loss of activity, at 


iCanxanelh A Greenblatt If Rogers, G A, and Rapport 
D Am J Physiol 127 290 (1939) 
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pH 9 5 the rate was decreased by about 75 per 
cent 

The high apparent optimum found with slices 
suggested that the pH of the medium does not 
represent the pH of the slice itself The actual pH 
of rat brain slices in well aerated Ringer-phos- 
phate, Ringer-bicarbonate, or serum, was meas- 
ured by means of a micro glass electrode gently 
lowered onto the tissue which was supported on 
cheese cloth stretched over a frame The pH of 
the slice was found to be definitely lower than that 
of the medium at all pH values above 6, and above 
it at pH values below 6 


pH of medium 

| 9 0 

7 5 

60 

4 5 

pH of slice 

7 0± 

6 5± 

59 

52 


While a slice is respiring, the concentration of 
lactic acid is higher within the slice than in the 
medium, 7 to 8 5 vs 1 4 to 4 0 niM, but the differ- 
ence is probably not sufficient to affect the pH 
appreciably More probably the difference in pH 
between the slice and medium is due to slowness 
of diffusion of respiratory C0 2 out of the slice 
Chemical studies on the antibiotic, fumiga- 
cm William H Elliott (by invitation), Philip 
A Ivatzman, Sidney A Thayeh and Edavard 
A Doisy Laby of Biological Chemistry, Sami 
Louis Umv School of Medicine, Saint Louis, 
Missouri The antibiotic, Fumigacin, has been 
isolated from culture filtrates of Aspergillus 
fumigalus which was grown on a modified Czapek- 
Do\ medium containing browm sugar m place of 
glucose and a supplement of black strap molasses 
After forty days of incubation at 23-25°, crude 
material was precipitated from the culture fluids 
by acidification The pure product was prepared by 
decolorizing an acetone solution with norite and 
recrystalhzmg from metlianol and ethanol Funu- 
gacin crystallizes in long, fine, colorless needles, 
m p 210 5-21 1 G1 (heated at the rate of one degree 
per minute), [alo* = —130 db 1° These properties 
agree with the values of Menzel, et al , 3 Cham 
and associates 3 and Birkinshaw , et al 3 

Fumigacin takes up three moles of hydrogen 
over reduced Pt0 2 in ethanol to give hexahydro- 
fumigacin This derivative crystallizes from aque- 
ous alcohol as long silky, colorless needles, m p 
1SS 5-189 5°, [a]” = —87 ± 1° It forms an ace- 
tate, m p 147 5-14S°, indicating that the carbonyl 
group of fumigacin has been reduced to a hydroxyl 
By hydrogenation over reduced PtO. in glacial 


■ All melting points uncorrected 
Menzel A E O \\ interstemer and J C Hoogerheidc J 
Biol Clicm 152 419 1944 

Cham E H \\ Tlorev M A Jennings and! I Williams 
Brit J Exp Path 24 10S 1943 

1 Birhinshan J H A Bracken, and H Hoistnck Biochem 
J 39 70 1945 


acetic acid, fumigacin takes up four moles of hy- 
drogen to give octahydrofunngacin This material 
is obtained from aqueous alcohol as colorless crys- 
tals, nip 223 5-224 5° [or]n = -81 =fc 1° Quanti- 
tative acetylation showed the presence of one hy- 
droxyl group 

Fumigacin shows a maximum in the ultraviolet, 
Ei^cm = 300 (230 ma), hexahydrofumigacin 
exhibits only end absorption beyond 220 mg, 
and octahydro-funngacin shows no appreciable 
absorption 

Fumigacin reacts with three moles of alkali, 
liberating two moles of volatile acid, subsequently 
identified as acetic acid Similar results were ob- 
tained w ith the hexahydro derivative (Work done 
under contract, recommended by the CMR, be- 
tween the OSRD and St Louis University ) 

Nutritional Studies on the formation of sub- 
tilin by Bacillus subtilts in surface cultures 
R E Feeney (by invitation), E M Humphreys 
(by invitation), H D Lightbody and J A 
Garibaldi (by invitation) Western Regional Re- 
search Laby , l Albany, Calif Synthetic Medium 
Moderate growth and subtihn formation have been 
obtained on synthetic media Yields of 600-800 
mg /I of autibiotic have been obtained after 60-72 
hours of incubation in shallow layer cultures on 
the following medium sucrose, 100 g , asparagin, 
2 0 g , glutamic acid, 2 0 g , citric acid, 0 5 g , 
NazSO*, 40 g , (NH^HPO*, 80 g , NaCl, 0 30 
g , inorganic salts, and distilled water to give 1 L 
of medium The essential mineral elements were 
(expressed in parts per million) Zn, 2 0, Fe, 

4 0, Ain, 50, Mg, 50, and K, 100 Ca exerted a 
markedly deleterious effect 

Zmc, an Essential Element A 30 fold increase 
in antibiotic formation was obtained by the ad- 
dition of Zn to a Zn-free medium Removal of Zn 
was accomplished by exti actions with carbon 
tetrachloride solutions of diphenylthiocarbazone 
Slight growth and antibiotic yields of <20 nig /I 
w ere obtained in this medium A linear response in 
antibiotic formation was obtained with Zn ad- 
ditions from 0 03 to 1 0 ppm One to 10 0 ppm 
Zn gave good growth and antibiotic yields of over 
600 mg /I Preliminary results indicate this re- 
quirement for Zn to be specific Similar alterations 
of bacterial metabolisms by Zn appear to be here- 
tofore unobserved 

Some factors influencing the structure and 
rate of formation of fibrin clots John D Ferry, 
John T Edsall, Peter R Morrison (by invita- 
tion), Victor Kimel (by invitation), and Walter 
F Lever (by invitation) Dept of Physical Chem- 
istry, Harvard Medical School The rate of fibrin 


1 Bureau of Agricultural and Industrial Chemistry, Agri 
cultural Research Administration U S Department of Vgrt 
culture 
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formation, m solutions of human fibrinogen and 
thrombin, lias been studied as a function of fibrin- 
ogen and thrombin concentrations, pH, ionic 
strength (r/2) and temperature Fibrin was de- 
termined by neighing the washed and dried clots 
Solutions were free of prothrombin, and no fibrin- 
olytic substance was present in significant amount 
The initial rate of clotting was approximately 
linear in the thrombin concentration, when the 
latter was varied between 0 02 and 0 20 unit/ml 
It was also first order with respect to fibrinogen 
concentration, but no simple analysis of the later 
stages of the reaction could be made 

The structure of the clot is profoundly affected 
by conditions 1 “Coarse type,” opaque, readily 
synergizing clots are produced near pH 6 3 at low 
r/2, “fine type,” translucent, friable clots at pH 
7 or above, and also at high r/2 Certain ions — 
notably iodide, thiocyanate, acetyltryptophanate 
— and some non ionic substances like urea, alter 
the properties of the clots to the “fine type,” 
even at pH 6 3, r/2 015, where “coarse clots” 
are ordinarily produced Most of these reagents, 
at high concentrations, are well known protem 
denaturants, but their effect on fibrin clots is 
profound even at very low concentrations All 
these reagents also greatly diminish the opacity 
of the clot and the rate of clotting, independent 
tests showed that this was not due to inactivation 
of thrombin Guanidine hydrochloride at 0 05- 
0 08 M also greatly retards clotting, but does not 
modify clot structure in the same way 

Relation of reducing intensity to streptomycin 
susceptibility of bacteria Ella H Fishberg, 
Erich Seligmann (by invitation), and Michael 
Wasserm inn (by invitation) Labys of Beth 
Israel Hospital, New York City Reductants such 
as glucose and ascorbic acid diminish the activity 
of streptomycin m vitro (Wahsman) 2-6 dichlor- 
phenolindophenol is progressively reduced by a 
growing bacterial culture and the rate of drop in 
potential dEs/dT through the indicator zone 
becomes a measure of the reducing intensity of the 
organism This was followed potentiometricallv m 
bacterial cultures of known streptomycin sus- 
ceptibility 

The U-shaped electrode vessel containing 16 cc 
of plain broth, 9 cc of 0001 M solution of 2-6 
dichlorphenohndophenol in phosphate buffer (pH 
= 7 2) was seeded with 6 drops of a 24-hour broth 
culture The Es of the culture was determined at 
frequent intervals Temp 37°C 

The slopes of the time potential curves of or- 
ganisms of varying streptomycin susceptibility 
fell into 3 categories One group maintained a 
potential well witiun the range of the indicator 


ij D I\rrj and P R Mom&oa I Chem Soc 69 (m 
press) (194?) 


over 12 hours, the next passed more rapidly 
through this zone and the last raced through 
Streptomycin was extremely toxic to the first 
group, (1 unit active), less toxic to the second, 
(4-8 units) and exerted little influence on the 
third (more than 24 units) A Staphylococcus 
aureus susceptible to 1 unit in plain broth showed 
a curve corresponding to an organism of higher 
resistance when measured growing in glucose 
broth 

Streptomycin may lose the greater part of its 
toxicity for a bacterial culture w hen grow n under 
conditions that preclude the attainment of a suf- 
ficiently high Eu either through externally added 
reductants such as glucose etc , or by the endo- 
genous reducing intensity developed within the 
organism itself 

Excretion of benzoqumone acetic acid in 
acute rheumatic fever Ella H Fishberg and 
Virginia Rechnitzer (by invitation) From the 
Labys of Beth Israel Hospital, New York City 
If an adequate quantity of vitamin C is unavoid- 
able ingested tyrosine does not proceed through 
the customary channels of catabolism but is ex- 
creted as partial metabolites of aromatic structure 
We have obtained from the urine of 14 children 
suffering from acute rheumatic fever a substance 
w hich may be assumed to be benzoqumone acetic 
acid, the oxidized phase of the redox system homo- 
gentisic-benzoquinone acetic acid on the basis of 
the following characteristics 

It liberates iodine from acidified KI which 
turns deep blue on the addition of starch It is 
precipitated by 2-4 dnutrophenvihydrazine yield- 
ing a compound of M P 162° On addition to blood 
there is rapid formation of methemoglobin, reduc- 
tion in the oxygen combining power of the blood, 
and the typical bands of methemoglobin become 
visible spectroscopically Its Es as determined by 
potentiometnc titration with leuco indigo carmine 
is +4 3 volts at pH 4 Its ultraviolet absorption 
spectrum is characterized by a maximum at 285 A 
and a flat minimum betw een 265 and 200 A° 

For clinical purposes it may be quantitatively 
determined by adding 10 cc of 10% KI and 10 cc 
of 2N H SCL to 20 cc of urine and titrating with 
N/100 thiosulfate using a starch indicator The cc 
thiosulfate x 2 7 % mg qumone in 100 cc of urine 
During the periods of qumone excretion the output 
of ascorbic acid as determined by 2-6 dichlorphe 
nolindophenol titration is extremely low 

(3-Glucuronidase in the metabolic conjugation 
of estrogenic hormones William H Fishman 
(introduced by E A Evans, Jr ) Depts of Surgery 
and Biochemistry, Umv of Chicago, Chicago, 
Illinois Glucuromde formation has generally been 
considered a process of “detoxication ” However, 
tins term with its pharmacological connotation, 
cannot be applied properly to the formation of 
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estriol and pregnanediol glucuronides in preg- 
nancy It is proposed that glucuromde formation 
in all cases be regarded as one of the processes of 
“metabolic conjugation,” the purpose of which 
should be settled in each instance on the basis of 
the available evidence 

^-Glucuronidase appears to catalyze the syn- 
thesis of glucuronides as evidenced by the eleva- 
tion of glucuronidase activity in liver, kidney, 
and spleen following menthol feeding There was 
no increase in uterine ;S-gIueuromdase activity 
However, small amounts of estrogen produced a 
prompt increase in activity of the uterine enzyme 
This specificity in the site of action of these agents 
suggested that glucuronidase participated in the 
tissue transport or metabolism of the estrogens 
This hypothesis was tested by treating ovaneciom- 
ized mice with various estrogens, natural and 
artificial An increase in enzymic activity was 
found in the uterus and not in sev eral other tissues 
The effective dose ot estrogen was very small, well 
within phy siological limits, so that the response 
obtained appears to be a normal tissue reaction 
rather than an attempt upon the part of the or- 
ganism to deal v ith a foreign toxic agent by conju- 
gation and elimination Accordingly , the elevation 
in uterine glucuromdase may be considered as a 
phvsio’ogical response to estrogen in which glu- 
curomde lormation is the initial step in the utiliza- 
tion of the normone by the tissue 

Phospholipids of lymph following feeding of 
to dogs E V Flock, J C Cux (by mvita- 
onJ,J H Geindlai and J L Bollilxn Duision 
of Experimental Medicine, The Mayo Foundation, 
Rocherler, 1 hunt ota Lymph was collected trom 
the thoracic due through flexible plastic tubing 
one or more davs alter the dogs had reco.ered from 
the surgical anesthetic In the fifteen dogs studied 
tne concen f ration oi pnospholipids of the lymph 
during lasting v as less than that of the plasma 
This was not materially increased after leeckng a 
lat-iree meal but lollop ing phosphohpid-free meals 
containing neutral fat increases of phospholipid 
concentration in the lymph were lound The 
maximum mcre-se over the control lasting values 
was usually aramed about six hours after feeding 
and was irom fo to fi e times the lasting value 
Large increases m tee neu f ral lat oi the lymph 
were lound at me same time and small mcreases in 
the chohsterol content oi the l.mph were also 
noted When me meal contained free fatty acid 
but no neuwal T a* a marked increase m the phos- 
pnohpid and neu’ral ia T content oi the lymph also 
occurred 

In eignt d^gs rudioacWve phosphorus, as sodium 
phospha’e, "~s injected intravenously when the 
meal was given The specific activity oi the phos- 
pholipid oi me l.mph from these dogs vas often 
higher r h.-n *na* oi the plasma Not all of tne 


phospholipid of the lymph could have been derived 
from the plasma Additional experiments with 
radioactive phosphorus and lymph collected di- 
rectly from the liver lymphatics and from the 
intestinal lymphatics indicated that new phos- 
pholipid was being added to the lymph from the 
intestine and also some from the liver \ fat meal 
produced a much greater increase of phospholipid 
from the intestine than from the liver 

Isolation of a soy bean phosphatide contain- 
ing carbohydrate, inositol apd glycerol as con- 
stituents Joedi Folch McLean Hospital, Water- 
ley, Mass and Hariard Medical School This 
phosphatide is obtained by the following proce- 
dure Oil-free soy bean phosphatides are purified 
by dialysis and lyophilized They are dissolved 
in 6 parts of chloroform by weight and the solution 
treated with 9 parts of ethanol by volume A 
viscous underlay cr separates on standing, w hich is 
collected and dried The material is dissolved in 
15 part3 of chloroform by weight and the solution 
treated with an equal volume of methanol A 
viscous underlayer separates and is collected and 
dried The chloroform-methanol treatment is re- 
peated twice after which a material of constant 
composition is obtained The yield is 10 per cent 
of starting phosphatides 

The material is an acidic phosphatide It is 
obtained as a mixed salt of calcium, magnesium and 
potassium and contains one equivalent of base per 
atom of P Its elementary composition is as follows 
(percent) C 54 0,H 8.3 , N (all as NH-N) 0 72 
andP 315 Among its products of hydrolysis have 
been isolated inositol and fatty acids and on an- 
aly sis it is show n to contain carbohy drate, glycerol 
and phosphoric acids These constituents appear 
to be present in the following molar ratios A m i n e 
I, H,P0 4 2, inositol 2, carbohydrate (as galac- 
tose) 2, glycerol 2, and fatty acids, 3 

A study of the possible lipotropic action of a 
dried stomach preparation J C Foebes and 
Olga Pettersox Medical College of Virginia, 
Richmond, Virginia Gillman and Gillman 1 showed 
that the administration of a dried stomach prepar- 
ation, Ventncuhn, to patients with infantile 
pellagra brought about rapid clinical improvement 
and a rapid return of the characteristic latty 
livers to a normal fat content In view of these 
findings it was decided to determine whether this 
preparation exerted a lipotropic effect in a nima ls 
on a choline-iree, low-protein, high-fat diet The 
diets used contained 40 grams fat (Cnscoj, 5 or 
10 grams ’ itamin-free casein, 1 gram Cellu Flour 
B, 3 grams salt mix ture, and sucrose to make 100 
grams, plus adequate amounts of vi tamins A, D, 
thiamine, nDoflavm, pantothenic acid, niacin and 
pyndoxine The dried stomach preparation a as 

i T L=d G i&caa , J , J AM A 119 12 (ltlo; 
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added to the diet it a level of either 0 2, 0 5 or 2 
grams per 100 grams of diet It was found that the 
preparation possessed no definite lipotropic action 
igainst this form of nutrition il fatty livers 

Inhibition of bacterial growth by ammo acid 
enantiomorphs and their derivatives Sidnea 
IV Fox., Marguerite Flixo (by invitation), 
Y utak v Ivon vv ashi (by invitation) , and Freder- 
ick N Min ard (by invitation) Chemical Laby , 
Iowa State College The inhibition of bacterial 
grow th by d annuo acids and derivatives lias been 
of interest because of its relationship to micro- 
biological assay, to protease activity, to retirda- 
tion of grow th m animals, and to the antibiotics, 
gramicidin ind penicillin 

The d isomers of leucine and valine have been 
shown to retard the growth of such bacteria as 
Lactobacillus arabmosiis and Escherichia coh 
Formyl derivatives have inhibited the growth of 
Staphylococcus aureus The use of a turbidunetric 
technique has permitted more precise evaluation 
of some of these inhibitions In particular, the type 
of antipodal specificity winch had earlier been 
found for L arabinosus has now been observed to 
apply to E coh When the effects of the enantio- 
morphs of alamne, valine, and leucine were com- 
pared, a close correspondence to the antipodal 
specificity of the ammo acid residues in Berg- 
mann’s substrates for proteolytic enzymes was 
found d- Alanine showed less inhibition of E 
coh, on a molar basis, tlian did d-valine or d- 
leucme 

In the search for more strongly antibacterial 
d amino acid derivatives, prolyl and phthalyl 
derivatives of d- and l isomers of valine and leu- 
cine have been prepared The phthalyl derivatives 
were synthesized by condensing each of the amino 
acids with phthalic anhydride The prolyl deriva- 
tives were prepared by the following reaction 
sequence cyclopentanone a -hydrovyvaleric 
acid — * cr bromovaleric acid — * a,(r-dibromovaleric 
acid — * a, a dibromovaleryl chloride — * a., a dibro- 
movaleryl amino acid — ’ prolyl annuo acid Some 
physical properties of these peptides have been 
recorded 

Possible cyclic structure of salmme H Fraen- 
kel Con hat and H S Olcott Western Regional 
Research Laby ,’ Albany, Caltf When a technique 
suitable for the esterification of protein carboxyl 
groups (J Biol Chem 161 259, 1945) was applied 
to salmine sulfate (Eli Lilly Co ), negligible 
amounts of methovyl (0 06 per cent) were intro- 
duced The absence of free carboxyl groups was 
also shown by titration from pH 6 0 to pH 2 0 
according to the method proposed by Harriott el al 


1 Bureau of Agricultural and Industrial Chemistry \gri 
cultural .Research Administration U S Department of Agn 
culture 


(J Gen Physiol 30 1S5, 1946) Protamine sulfate 
required consider ibly more acid tli in the blank but 
the amount was of the same older as that needed 
for an equivalent amount of methyl guanidine 
sulfate (This obseivation throws doubt on the 
suitability’ of the method for the routine detei- 
mination of protein carboxyl groups ) 

Salmme is know n to contain no amino oi inuno 
nitrogen (Ixossel and Gaw rilow , Z Physiol Chem 
81 274, 1912 , Waldschmidt-Leitz el al , ibid , 197 
219, 1931) In agreement, the present preparation 
contained less than 0 1 per cent amino nitrogen by 
the mnhydnn method, approximately 0 1 per cent 
by the Van Slyke manometric procedure (3 min- 
utes), and approximately 0 11 pei cent by formol 
titration These values may reflect guamdy 1 group 
reactions If they and the methoxyl analyses ac- 
tually measure end groups thei would indicate 
minimal moleculai weights of 12,500 to 50,000 Since 
salmme is readily dialyzable (\ isking tubing), its 
average molecular weight is probably less than 
10,000 The data thus suggest that salmine lacks 
end groups, and that it may’ hav e a cyclic structure 
similar to those suggested foi gramicidin and 
tyrocidine 

Dye reduction by chloroplast suspensions as a 
means of measuring their activity for photo- 
synthetic oxygen evolution C S French, R W 
Smith (by invitation) and F D H Macdovvall 
(by invitation) Univ of Minnesota, Minneapolis, 
Minnesota Illuminated suspensions of chloro- 
plasts or of their fragments may split water with 
the evolution of O- m the presence of a suitable 
hydrogen acceptor such as the dye phenol mdo- 
phenol which sunultaneously becomes reduced to 
the leuco form This reaction is presumably 
catalyzed by those components of green leaf chloro- 
plassts that are concerned in the evolution of O. by 
normal photosynthesis Measurements of the 
velocity of such dye reduction have been made by 
the use of a photocell mounted behind the reaction 
vessel White light completely illuminates the reac- 
tion vessel while a diaphragm and a green trans- 
mitting filter combination limit the light on the 
photocell to the beam which lias passed through 
the center of the vessel, and to the spectral region 
that is most strongly absorbed by the red dye For 
a constant concentration of the light scattering 
chloroplast suspension the log of the photocell re- 
sponse is a linear function of the dy e concentration 
At the higher chloroplast or dye concentrations the 
reaction becomes zero order with respect to the 
dye while at lower concentrations of either it ap- 
proaches first order The reaction is not inhibited 
by 0 01 M IxCX nor by 0 001 azide at pH 6 5 

Studies in endocrine regulation of protein 
synthesis with isotopic amino acids I Hjper- 
insulinism Felix. Friedberg (by invitation), 
Harold Tarver (by invitation) and David if 
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Greenberg Division of Biochemistry, Univ of 
California Medical School, Berkeley The rate of 
incorporation of ammo acids into protein can be 
studied directly if isotopically labeled amino acids 
are available In the present study, methionine 
containing radioactive sulfur nas synthesized, 
added to a protein hydrolysate (Parenannne- 
Stearns) and injected into rats by nay of the 
jugular vein After si\ hours the animals nere 
sacrificed, the protein nas precipitated, digested 
and analysed for inert sulfur by chemical analysis 
and for radioactive sulfur by means of the mica 
window Geiger-Muller counter tube Thus the 
specific activity nas obtained 
It nas found that hyperinsulimsm depressed 
incorporation of sulfur into the protein throughout 
the entire animal but caused an increased elimina- 
tion of labeled sulfur as total sulfur and total sulfate 
into the urine This may mean either that there is 
conversion of the carbon chain of the amino acid to 
carbohydrate or that it is completely catabolized 
It was also observed during this investigation 
that intestinal mucosa is the most and muscle the 
least active tissue in incorporating sulfur 
By chemical analysis of amino acids with the 
mnhydrin-carbon dioxide reaction, it was shown 
that the amino acids of an intravenously admin- 
istered protein hydrolysate (Parenannne) are more 
rapidly removed from the blood and tissues of the 
insulin treated animal than from those of the 
normal animal Urinary urea analyses, however, 
gave no clues to the explanation of the low er amino 
acid levels in animals with hyperinsulimsm 
Nucleotide and nucleic acid content of human 
tissues Max M Friedman and Alfred Angrist 
(introduced by Kurt G Stern) Dept of Chemistry, 
Polytechnic Inst , Brooklyn, and Queens General 
Hospital, Jamaica, N Y Low molecular weight 
nucleotides may be extracted from finely divided 
tissues by cold five per cent trichloroacetic acid 
(acid-soluble phosphorus fraction), whereas poly- 
nucleotides of the type of pentose and desoxy- 
pentose nucleic acid require hydrolysis in this 
solvent at 90°C for complete extraction (Schneider, 
W C,J Biol Chem 161 293 (1945)) 

\nalyses performed on human liver, obtained at 
autopsy, by this procedure yielded values for total 
pentose and desoxypentose nucleic acid comparable 
to Schneider’s data for rat liver However, the 
ratios of material, extractable with trichloracetic 
acid at 60 and 90°C respectively, varied signifi- 
cantly with the age of the individuals studied, both 
with regard to the pentose and desoxypentose 
polynucleotide fractions relatively larger amounts 
of both types of nucleic acids were found to be 
soluble in this solvent at the lower temperature in 
the instance of individuals averaging ten years of 
age than in the case of individuals averaging 73 years 


of age The total polynucleotide content, on the 
other hand, appears to be independent of the age 

In a limited number of determinations, the total 
desoxypentose, but not the pentose nucleic acid 
content, of several metastatic liver tumors and a 
hepatoma, as well as several cirrhoses and two fetal 
livers, was found significantly increased when cal- 
culated on a fresh tissue basis The nucleic acid 
fractions found in the pathologic livers also showed 
a relatively elevated solubility in trichloracetic 
acid at G0°C as compared to 90°C , independent of 
age and comparable to fetal liver and the young 
age group 

Metabolism experiments with antimetabolites 
Oliver H Gaebler and E V Herman (by invi- 
tation) Henry Ford Hospital, Detroit Antagonists 
of niacin, pyndoxine, and patothemc acid were 
tested foi possible effects on weight, nitrogen 
balance, glycosuria, and certain blood constituents 
The compounds used were pyridine-3-sulfoniG 
acid (PS), 2,4-dimethyl-3-hydroxy-5-hydroxy- 
methyl pyridine (DP), and pantoyl-tauryl-chloro- 
anilide (PT) 

In a normal dog which had received a niacin 
deficient diet for 21 days, adding 0 5 gram of PS 
to the ration daily caused no abrupt changes in 
weight or nitrogen balance No glycosuria devel- 
oped Persistent loss of nitrogen only began on the 
19th day that PS was fed Severe blacktongue de- 
veloped suddenly on the 29th day of PS ingestion, — 
the 50th day of niacin deficiency In experiments on 
6 litter-mate puppies, 3 received a niacin deficient 
diet and 3 the same diet plus 0 5 gram of PS per 
animal per day The onset and reversibility of defi- 
ciency effects was not strikingly different in the 
tw o groups 

Results obtained in an insulin-treated depan- 
creatized dog on diets containing subnunimal 
amounts of pyndoxine and pantothenate respec- 
tively were as follows (1) Feeding of 0 5 gram of 
DP daily for 12 days, and 1 0 gram daily for 12 
additional days, increased the fasting blood sugar 
but did not cause glycosuria Hemoglobin, cell 
volume, and serum chlorides were unaffected (2) 
Feeding of 1 gram of PT daily was followed, after 
3 days, by complete refusal of food During the 
3 days that the food intake remained constant the 
urine nitrogen rose, while hemoglobin and cell 
volume fell sharply 

Fractionation studies of the serum proteins of 
control and injured goats Erland C Gjessing 
(by invitation) and Alfred Chanetin Biochemi- 
cal Laby , Univ of Virginia Goat serum has been 
fractionated according to the principles formulated 
by Cohn and his associates The procedures used 
for human plasma had to be modified to obtain 
efficient fractionation and subfractionation It was 
found necessary to keep the pH values and the ionic 
strengths of the serum and supernatants relatively 



AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


255 


high in order to prevent the albumin from pre- 
cipitating 

It was possible to isol ite electrophoretically pure 
albumin and two gamma globulins In addition 
alplui and alpha globulins were obtained in fairly 
pure forms All of these proteins are quite soluble 
in dilute saline with the exception of the alphai 
globulin 

The electrophoretic pitterns of whole sera of 
goats injured with vesicants, heat or turpentine 
showed a definite increise in the beta globulins 
This increase is more nurkedly shown after frac- 
tionation 

Fnctionation procedures will be outlined and 
electrophoretic patterns will be shown [This work 
was done under contract with the Medical Division, 
Chemical Corps ] 

The estimation of nicotinic acid in tissues 1 
H arold C Goldthori e and Doris Tippit (intro- 
duced by Leo T Samuels) Dept of Biological 
Chemistry, Until of Utah Medical School, Salt 
Lake City, Utah The CNBr procedure of Bandier 
and Hald 1 has been modified to greatly increase 
sensitivity and reproducibility The original 
method was found to give inconsistent values and 
off colors were often encountered A study of the 
factors involved led to a modification of the pro 
cedure with an increase in sensitivity in which 
quantities of niacin in the order of 1 to 3 micro- 
grams are easily estimated Recoveries of added 
niacin, 0 5 to 15 nucrograms to pepsin digests of 
protein and tissues averaged 99 6% (9S 4 to 102%) 
and 99% (97 7 to 100%) respectively Recovery of 
nicotinamide added to tissue samples, pepsin di- 
gested, followed bj alkaline hydrolysis averaged 
100 4% (97 8 to 103 5%) 

For consistent results the following conditions 
were noted The CNBr reagent is best prepared 
from crystalline CNBr The temperature for the 
CNBr reaction must not go above 40°C for 5 min- 
utes, or better, 25°C for 30 minutes of reaction 
time The pH of the medium is very critical , color 
development falls off very rapidly on either side 
of the pH values of 4 9 to 5 3 The reaction must be 
conducted m the dark 

The claim as to the stability of the chromogen 
produced w ith p methyl annnophenol sulfate is 
correct Only very slight fading was measured w hen 
the reactants were left out in room light for four 
hours The annne reaction gave increased color 
development w hen kept at a temperature of 15°C 
and allow ed to react for 75 minutes 

The method has been applied to the study of the 
effects of various diets on the niacin content of 
rat tissues 


i Aided by grants ftom the Research Fund of the University 
of Utah and the Sugar Research Foundation 
l Biochem Jour 33 264(1939) 


Desamidation of amides in the presence of 
pyruvate Jose M Goncalves (by invitation), 
Vincent E Price (by invitation), Maurice Er- 
rlra (by invitation) and Jesse P Greenstein 
National Cancer Inst , National Inst of Health, 
Bethesda, Maryland The desamidation of gluta- 
mine m aqueous extracts of rat liver is increased 
by added pyruvate at a pH (6 5) w here glutaminase 
and asparaginase activity are minimal Pyruvate 
has no effect on the desamidation of isoglutanune, 
chloracetylasparagine, glycylasparagine, or ben- 
zoylarginmeamide The optimal effect of pyruvate 
on the susceptible amides is obtained with a ratio 
of 2 moles of keto acid to 1 of amide The same effect 
is noted in digests of the susceptible amides with 
peptides of cystine or aminoacrylic acid (dehydro 
alanine) which yield pyruvate on enzymatic deg- 
radation 

That the effect of pyruvate is not just an aug- 
mentation of glutaminase and asparaginase activity 
is demonstrated not only by the difference in pH 
optima, but also by the fact that the activity of 
these two enzymes is destroyed by heating the 
extract for 10 minutes at 50°C , a temperature at 
which the pyruvate effect on the desamidation of 
the amides is relatively little affected 

Some ammo acid analyses of whole casein, 
a-casem and /3-casein William G Gordon, and 
(by invitation) William F Semmett, Robert S 
Cable and Dax'id G Doherty Eastern Regional 
Research Laby , Philadelphia 18, Pa Separation of 
casein into two mutually distinct fractions, a- and 
P casein, has been reported by this laboratory (J 
Am Cbem Soc 66 1725 (1944)) Investigation of 
the comparative ammo acid comjwsition of whole 
casein, a casein and p casein has revealed some 
noteworthy differences, as shown in the following 
table The amino acid contents are expressed as 
percentages of dry, ash free protein, each figure be- 
ing the average of replicate analyses 



Whole 

casein 

a Casein 

(3 Casern 

Lysine 

8 1 

8 9 ; 

6 6 

Amino N 

0 93 

0 99 

0 73 

Arginine 

4 1 

4 3 

3 4 

Histidine 

3 1 

2 9 

3 1 

Tyrosine 

6 3 

8 1 

3 2 

Tryptophane (A) 

1 2 

1 5 

0 7 

Tryptophane (B) 

1 3 

1 7 

0 5 


Lysine was determined by Hanke’s decarboxylase 
method (Fed Proc 6 137 (1946)), amino mtrogen 
by Doherty and Ogg’s modification of the Van 
Slyke method, arginine and histidine by Mac- 
pherson’s colorimetric procedures on catholytes 
obtained by lonophoresis, tyrosine and tryptophane 
(A) by Brand and Ixassell’s methods, and trypto 
phane (B) by Shaw and Macfarlane’s method 
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The histidine content of casein and its protein 
components appears to be about the same, but the 
other amino acids investigated are present in con- 
siderably smaller amounts m /S-casein than in the 
a-fraction Vnaljses of two distinct preparations of 
a-casem and two of /9-casein for lysine, tryptophane, 
tjrosine, amino nitrogen and phosphorus indicate 
that different preparations of the same fraction 
have a constant and characteristic amino acid 
composition 

The maintenance of L casei and L arabmosus 
cultures m the lyophilized state Willis A Gort- 
ner and Frances E Volz (introduced by L A 
Maynard) School of Nutrition, Cornell Univ 
Cultures of L casei and L arabmosus were ly- 
ophilized by a procedure described pieviously 
(Science 102 125 (1945)) The desiccated cultures 
were stored in the dark at room temperature 

At two-month intervals representative cultures 
were rehydrated to 2 ml with sterile saline and 
used directly as inoculum Niacin standard tubes 
were used for testing the L arabmosus and ribo- 
flavin for the L casei 

The L arabmosus culture maintained its onginal 
acid-producing capacity over a 12-month period 
regardless of the appearance of the lyophilized 
culture When the mean acid production of 20 
cultures was used to plot a master standard curve, 
the recovery of niacin calculated for individual 
cultures from this curve was within the limits of 
accuracy of microbiological methods 

Acid production by all lyophilized L casei cul- 
tures decreased during the first two months of 
storage, but remained constant thereafter with the 
exception of those few cultures w'hicli initially had 
a poor appearance 

Transfer of the L casei cultures to media before 
using them as inoculum increased acid production 
by about 10 per cent at the 2- 3 gg riboflavin levels 

The results of the storage study indicate that the 
lyophile procedure is a simple, economical, and 
reliable means of maintaining bacterial cultures for 
microbiological assays The procedure insures a 
reproducibility of standard curves, obviates the 
frequent transfer of the organisms and the prepara- 
tion of agar and broth media, and enables one to 
use the culture immediately as inoculum without 
the customary 24 hour prior incubation 

Studies with radioactive phosphorus of acid- 
soluble phosphate changes in hyperthyroidism 
Dvvid INI Greenberg, Jane Fraenkel Conrat 
(by invitation) and Mari Beth Glendening (by 
invitation) Division of Biochemistry , Univ of 
California Medical School, Berkeley Tracer experi- 
ments w ere performed w ith radioactive phosphorus 
on the turnover of the acid-soluble phosphates to 
study the role of the thyroid in carbohydrate 
metabolism It was observed that hyperthyroid 
activity affected the rate of turnover of P 32 in 


muscle, liver, and kidney with little or no asso- 
ciated alteiations in the total acid soluble, inor- 
ganic, or labile phosphorus fractions 

The P 32 content of the total acid-soluble, in- 
organic and labile phosphorus fractions of liver 
and kidney w as 25 to 50 per cent low er w lulc that 
of muscle was over 100 per cent greater, 110 min- 
utes after administration, in hyperthyroid than in 
fasted control rats In the blood serum of the 
hyperthyioid rats the inorganic phosphate was m- 
ci eased but the P 32 was decreased 

In hypothyroidism it was found that the ac- 
cumulation of P 3 - was inci eased in blood, livei and 
kidney and decreased in muscle 

Comparison of the ratios of the specific activities 
of the phosphoius fractions of the three tissues to 
that of the blood show ed that liver had the greatest 
and muscle the low est ability to concentrate phos- 
phorus There was, however, little difference be- 
tween the liver and kidney in hyperthyroid and 
control animals in this respect On the other hand, 
the latios of specific activities was much highei 
for the muscle of the hyperthyroid animals, evi- 
dently due to a more rapid uptake of P 32 

The more rapid uptake of P 32 by muscle in hyper- 
thyroidism may seive to explain the relative de- 
ficiency observed in the blood, liver and kidney 
The observed relationships suggest that thyroid 
activity influences the rate of transfer of phos- 
phorus across cell membranes [Aided by grants 
from the John and Mary R Markle Foundation and 
the Chnshne Breon Fund of the University of 
California ] 

Effect of pH on apparent pK of phenolic groups 
in protein G Robert Greenberg (by invitation) 
and Cyrus P Barnuji Dept of Biochemistry, 
Western Reseivc Univ , Cleveland and Dept of 
Physiological Chemistry, Univ of Minnesota, 
Minneapolis The presence of dnodotyrosine m 
lodinated piotein can be demonstrated spectro- 
photometrically by the ultraviolet absorption band 
of the phenoxide ion which begins to appear at less 
than pH 7 Phenolic groups of non-iodinated pro- 
teins do not exhibit a phenoxide band until the pH 
is raised to values of approximately 10 or greater 
depending on the protein In addition the position 
and the extinction coefficient of the latter band is 
considerably different from that of the correspond- 
ing band for the phenoxide ion of free dnodo- 
tyrosine 

It was found that the apparent pKof the phenolic 
groups of dnodotyrosine in crystalline bovine serum 
albumin as determined spectrophotometncally 
with the Henderson -Hasselbalch equation in- 
creased with an increase in pH This perhaps may 
be explained as being due to the effect of the 
changing charge arising from the polyvalent nature 
of proteins or by differences between the pH at 
the surface of the protein and that in the solution 
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It may be noted tlmt the imidazole group of his- 
tidine possesses a hydrogen dissociating in ap 
proximatel) the same pH range as the phenolic 
h\ dtogen of dnodotryosinc 
Growth inhibitor) action of ammo acids tn 
nicotinic acid-low diets for chicks V C Gro 
scuki , J 0 Andersox, and G M Bhicgs (intro- 
duced by X 11 Libs) Dept of Poultry Husbandry, 
l nil' of Maryland, College Park An earlier study 
demonstrated that gelatin had a grow th-depresaing 
action oil thicks when incorporated m i highly 
purified diet low in mtotimc acid (J Biol Chem 
161 749 (1945)) This growth depression was later 
shown to be due largely to the combined action of 
gl\ cine, arginine and alanine (J Biol Chem 165 
739 (1946)) Iu both instances normal growth was 
obt nnod upon the addition of nicotinic acid 
Similar employment of another tr> ptophanc low 
protein, zem, produced growth inhibition Feeding 
an unino acid mixture simulating zein protein 
likewise hud a deleterious effect on growth Cor 
rcction was obtained with nicotinic acid 
Since zem contains no glycine and very little 
arginine, these amino acids obviously were not 
primarily involved in the results obtained with this 
protein This suggested that other ammo acids had 
growth inhibiting potentialities in the absence of 
sufficient nicotinic acid Accordingly, 17 ammo 
acids were individually tested at a level of 4 per 
cent under essential!) the same experimental con 
ditions as those prev iously employed Grow th de- 
pression occurred in each case m the follow ing order 
(figures indicate growth as per cent of basal gain 
at 4 weeks) dl methionine (all dead at 4 weeks), 
1(+) lysine 33, 1(+) cystine 34, l(-) prolme 43, 
l(+) arginine 46, J(+) histidine 49, 1(- ) tyrosine 
49, glycine 50, dl alanine 59, 1(4-) glutamic acid 61, 
dl isoleucine 05, dl phenylalanine 65, dl aspartic 
acid 71, dl threonine 71, dl serine 79, l(-) leucine 
79, dl valine SO 

The effect of nicotinic acid in counteracting these 
growth depressions will be discussed 
The relation of nitrogen metabolism to the 
regeneration of liver protein Fraser N Gurd (by 
invitation), Harry M Vars and I S Ravdin 
Harrison Dept of Surgical Research , Schools of 
Medicine, Unto of Pennsylvania , Philadelphia A. 
large reduction in the liver protein of 250 grams 
male Wistar rats was achieved by a 14 day period 
on a non-protein diet, followed by 69 4% hepatec 
torn) Nitrogen balances xvere determined daily 
during a standard postoperative period of 14 days, 
and the amounts of new liver protein measured 
The following postoperative diets were offered ad 
libitum to groups of 6 rats each non protein, 5, 10 
and 18% casern, alone and with 1% methionine 
added 

Average figures are shown for the net total N 
balances (A), and for the amounts of new liver 


protein formed (B) m the 14 day regeneration 
period The figures are in grams per 100 gram initial 
body weight 


Dietary casern (per cent) 
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V close correlation appeared to exist between the 
amount of new' liver protein formed and the amount 
of N saved or spared, irrespective of whether the 
rats were in positive or negative N balance It is 
suggested that any factor, or summation of factors, 
which causes an overall change in nitrogen metab- 
olism, will affect the liver protein 

The biological conversion of radioactive phenyl- 
alanine to adrenalin Samuel Gurin and Adelaide 
M Delluva (by invitation) Dept of Physiologi 
cal Chemistry, School of Medicine, Umv of Penn- 
sylvania, Philadelphia d, I Phenylalanine labelled 
with C u in the carboxyl and alpha positions was 
synthesized from doubly labelled glycme Rats 
were given subcutaneous injections of 100 to 300 
mgs of substance either in a single dose or once 
daily for three days Following anesthesia with 
amytal, the adrenal glands were removed and 
promptly extracted with dilute acetic acid con- 
taining 50 mgs of non radioactive adrenalin which 
served as a carrier Adrenalin samples were isolated 
and recrystallized three times from acetic acid and 
ammonia All of the adrenalin preparations were 
significantly radioactive Furthermore, oxidation 
with HIO-i demonstrated that all of the radioac- 
tivity was localized m the terminal side chain 
carbon of the adrenalin 

d,l Phenylalanine labelled with tritium (H s ) 
was fed as 1 per cent of the diet to a 150 gram rat 
fora period of 10 days After isolation and recrystal- 
lization of the adrenalin as previously described, a 
significant amount of tritium was found to be 
present The concentration of tritium was too high 
to be accounted for by exchange reactions with 
body water 

The evidence indicates that the biological con- 
version not only involves decarboxylation of 
phenylalanine but that the residual aliphatic side- 
chain remains firmly attached to the benzene 
nucleus during the biological synthesis of adrenalin 

The role of methylene blue and pyridine nu- 
cleotides m the reduction of methemoglobm in 
hemolyzates Helmut R Gutuann 1 (by invita- 
tion) , Bern ukd J J andobf and Oscar Bodansky 1 


* Pre3cat addre*j Dept of Biochemistry Yale Umv ernty 
School of Medicine New Hav en Conn 

1 Present address Dept of Pharmacology Cornell Urn 
■versify Medical College New York City, Jsf Y 



258 


FEDERATION PROCEEDINGS 


Biochemistry Section, Medical Division, Edge- 
nood Arsenal, Md In the absence of added sub- 
strates, methylene blue oxidizes hemoglobin m 
washed intact and laked erythrocytes In the 
presence of glucose or lactate and methylene blue, 
met hemoglobin is reduced in intact methemo- 
globinemic cells but not in water hemolyzates pre- 
pared therefrom If hemolysis is performed in the 
presence of 0 16 M nicotinamide, methemoglobin is 
reduced rapidly in the presence of methylene blue 
and hexose diphosphate or lactate , glucose cannot 
function as substrate in this system Reduction is 
inhibited by 0 001 M lodoacetie acid 

Addition of a partially purified preparation of 
DPN-Hn to methemoglobin and methylene blue 
results in the rapid reduction of methemoglobin, 
DPN cannot replace DPN-H 2 in this system 
Conditions are defined for the action of methylene 
blue as an oxidant of hemoglobin or as a reductant 
of methemoglobin 

Photometric determination of bromsulphalein 
in hemolyzed, lipemic, or icteric serum Robert 
Houston Hamilton (introduced by Howard W 
Robinson) Temple Univ School of Medicine The 
usual procedure for determining bromsulphalein is 
to measure light transmission in an acidified 
sample, alkalinize, and measure light transmission 
again, the difference in transmission being taken 
as a measure of the concentration of the bromsul- 
phalein present This procedure gives reasonably 
accurate results with serum not containing hemo- 
globin The light absorption of the latter substance 
changes in acid and in alkaline solutions, the change 
producing an error in dye determination 

It has been found possible to eliminate this 
interference of hemoglobin by adding the serum 
o an alkaline solution containing hydrazine hy- 
late, measuring light transmission, bleaching the 
dye selectively wuth sodium dithiomte, and meas- 
uring the light transmission again By this pro- 
cedure the hemoglobin is converted to hemo- 
chromogen, and remains as this derivative during 
the subsequent reduction of the dye 

The method is applicable not only in normal and 
in hemolyzed serum, but also in the presence of 
lipemia and of bilirubinemia 

The significance of parathyroid activity in 
physiological regulation of acid-base balance 
Philip II xndler and John McCoy (by invitation) 
Duke Unii> School of Medicine, Dept of Bio- 
chemistry, Durham, N C Parathyroid extract (400 
units) was given intravenously to S healthy adult 
males under normal control conditions and after 
dosage with NII t Cl and with NaHCOj Three 60 
minute urine specimens were collected before 
idmmistration of the parathormone and three 
there ifter 

Urinai y phosphate excretion increased under all 
circumstances and was sustained for the entire 


three hour period However, while the increment 
in phosphate excretion was slightly lower in the 
acidotic subjects than under basal conditions, the 
increment was at least 3 X greater during alkalosis 
than that under basal conditions in the same sub- 
jects 

Administration of parathoimone resulted in an 
immediate elevation in unnai y pH of as much as 

1 4 pH units w ith an average of 0 6 umts under 
bsaal conditions and 0 7 units in the acidotic 
subjects However, this was not sustained in either 
case Only a slight elevation of pH w»as observed in 
the alkalotic subjects whose urine averaged pH 7 S 
before parathormone administration The incre- 
ment in bicarbonate excretion (expressed in mEq 
of Na + per hour) under basal conditions w r as of the 
same order of magnitude as that of phosphate 
excretion while under alkaline conditions the incre- 
ment in bicarbonate excretion was greater than 
that in phosphate excretion 

Parathyroid extracts did not inhibit preparations 
of carbonic anhydrase Moreover, the increased 
alkali excretion induced by sulfanilamide admin- 
istration was accompanied by diminished phosphate 
excretion Further experiments are in progress to 
determine the significance of parathyroid activity 
in renal regulation of acid base balance, the role of 
the circulating level of ionized calcium in this 
regard and the mode of opeiation of parathormone 
in the kidney 

Tissue storage of mercury following repeated 
administration of organic mercury diuretics or 
mercuric chloride II N IIargeh, and (by invita- 
tion) J R Bennet, H R Hultieu, and A J 
Schneider Depts of Biochemistry-Pharmacology 
and Pathology, Indiana Univ School of Medicine, 
Indianapolis, Indiana A Dog Experiments The 
mercurials studied were mercupunn (/), salyrgan- 
theophylline (II), and mercuric chloride (HI) 
These w T ere administered in 18 equal doses over a 
period of 3 weeks The routes of administration and 
weights per kilo of total administered mercury 
were I and II, intramuscular, (a) 21 mg , and 
(b) 105 mg , I, oral, (c) SO mg , and (d) 300 mg , 
and (e) III, oral, IS mgs Two days, or 23 days, 
after the last dose, the animals were sacrificed and 
their kidneys, livers, stomachs, and intestines 
were analyzed for mercury Blood N P N was 
also run at intervals The dogs killed 2 days after 
the last dose show'ed the follow ing ranges of kidney 
mercury concentration, expressed as mg per cent 
(a) 1 1 52-2 52, (b) 7 17-S4S, (c) 1 68-2 24, (d) 

2 92-13 00, and (e) 2 15-5 65 With animals killed 
23 days after the last dose, the corresponding 
figures for the kidneys w ere (b) 1 38-4 21 , (c) 2 62 , 
and (e) 0 97-1 08 The concentration of mercury 
found m the liver iveraged ibout one-fifth of that 


1 See same letters abo\ o for details of dosage ot^ 
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in the kidney, and the concentrations m the 
stomach and intestine were much below that in the 
liver Several of the dogs showed an elevation of 
SPN , and three that died during the experi- 
ments had marked nitrogen retention, with kidney 
mercury concentrations of 12 20, 7 17, and S IS nig 
per cent These had received I (b), II (b), and 
/(c) 

B Human Studies Mercury analyses were run 
on kidneys from hospital patients w ho had received 
mercupurui therapy Two cases, which developed 
high blood N P N , follow ing mercupunn medica- 
tion, showed kidney mercury concentrations of 17 0 
and S 56 mg per cent Three other cases, who 
probably died of simple cardiac failure, had kidney 
mercury figures of 0 69, 0 93, and 2 95 mg per cent 
The complete paper will contain pathological 
findings and other det ills 
Amino acid excretion in (he urine Cecil C 
Hvrvev (by invitation) and hi K Horwutt 
Biochemical Research Laby , Elgin State Hospital, 
Elgin, Illinois V study has been made of the 
amounts of the essential annno acids in the urine 
of twenty men on a controlled dietary regime 
Ammo acid assays were made by microbiological 
methods Because of the inhibiting effects on the 
microbiological technics of urea, and possibly other 
substances in the urine, not all of the free amino 
acid determinations gave valid results Since the 
inhibiting effects of urine are destroyed by reflux 
mg with 6N HCL for eight hours, it was possible 
to do total amino acids on hydrolyzed urine with 
relative assurance of accuracy The results ob- 
tained indicate that urvwg amounts of poly- 
peptide substances are present in different indi- 
viduals and that these amounts can not be related 
to the larger molecules which can be precipitated 
with sulfosalcylic acid The average older indi- 
vidual excreted larger amounts of total ammo acids 
than the average younger individual 
In vitro observations on C"0» incorporation in 
liver glycogen \ B Hastings, C B Anfinsen, 
R G Gould (by invitation), I N Rosenberg 
(by invitation), and \. Ix Solomon (by invita- 
tion) Dept of Biological Chemistry, Harvard 
Medical School Rabbit liver slices have been 
incubated m vitro in a medium containing pyruvate 
or glucose as substrate and NaHC I,| Os in the pres- 
ence of various combinations of Na and K ions 
The amount of glycogen and the incorporation of 
+4C in the glycogen have been determined after a 
two hour incubation period 
Confirming earlier observations (Buchanan, J 
M , Hastings, A B,Nesbett, F B,J Biol Chem 
146 715 (1942)), CO, incorporation has been found 
to occur to the extent of approximately 10 per cent 
of the glycogen carbon with pyruvate as substrate 
On the other hand, when glucose is substituted for 


pyruvate, the amount of +4C incorporated is only' 
about 2 per cent 

Incubation in a medium, containing Na — 72 
inM/L, Iv — 73 mM/L, Ca — 10 mM/L, resulted in 
the formation of more glycogen and more +4C 
incorporation than incubation m solutions con- 
taining either potassium and no sodium, or sodium 
and no potassium Much less glycogen was formed 
m solutions containing Na — 145 mM/L, Iv — 0, than 
in solutions containing K — 145 mM/L, Na — 0 

Both histological and chemical evidence indi- 
cates that essentially all the glycogen present at 
the end of incubation in whatever medium is 
newly formed glycogen, w hether or not it exceeds 
the initial value of chemically determined glycogen 
[This work was supported m pari by a contract 
between Harvard University and the Office of Naval 
Research 1 

An in-vitro method for studying various sub- 
stances upon red cell maturation Edwin E Hits 
and Elizabeth C Paulsen (by invitation) Dept 
of Biochemistry, Umv of Vermont College of 
Medicine Rat bone marrow cells are centrifuged 
to remove the majority of the mature red cells and 
the immature cells are then suspended m a glucose- 
free Tyrode solution This preparation of cells has 
been used to study the occurrence of erythrocyte 
maturing factors in yeast, normal and pernicious 
anemia human serum, rat serum, and liver extracts 
The number of reticulocytes produced after an 
incubation period of several hours is used as a 
means of quantitatively evaluating the amount of 
maturing substance (or substances) present in the 
solution being tested Synthetic folic acid, vitamin 
Bo conjugate, various amino acids, commercial 
casein hydrolysate, the B-Complex vitamins, and 
several purified proteins have been tested and 
w ere found to be lacking in the maturation factor 
Liver extracts which are inactive with respect to 
their antipermcious anemia potency likewise do 
not mature the primitive erythrocytes Potent 
antipermcious anemia liver fractions cause a trans 
formation of the immature cells to the reticulocyte 
stage Tyrosine, glutathione, and yeast extracts 
show a small amount of this maturation ability 
Serum from permcious anemia patients in relapse 
does not have this material present The maturation 
substance in normal human serum is stable to 
freezing and drying, does not dialyze, and is not 
present in the albumin fraction [IPe are indebted 
to The Armour Laboratories of Chicago, Illinois for 
the grant that made this work possible ] 

The tetrahedral configuration of cobaltodi- 
histidine John Hearon (introduced by Dean 
Burk) Naitonal Cancer Inst , National Inst of 
Health, Bethesda, Md Cobaltodihistidine is a 
bichelate compound m w hich the cobalt is tetraco- 
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ordmated to the four available ammo and basic 
imidazole nitrogen atoms 

-ooc coo- 




An irregular tetrahedral configuration, resulting 
from the expected covalent hybridization d^sp, 
would involve one unpaired electron Since, how- 
ever, the magnetic moment data show that there 
are three unpaired electrons, it may be concluded 
that the four nitrogen-cobalt bonds are, like the 
mtrogen-iron bonds in hemoglobin, essentially ionic 
m nature The arrangement of maximum stability 
for four lonically-bound groups is the tetrahedron 

Supplementary evidence for the tetrahedral 
structure is furnished by data on rotary dispersion 
and absorption Cobaltodihistidine exhibits a band 
maximum at 4860 A, which does not occur in solu- 
tions of histidine, and is shifted to 5100 A and 
much ft eaker in equivalent cobaltous chloride solu- 
tions The rotation is anomalous, going through a 
positive maximum ([a] 2 * = +221°) at 5400 A, be- 
coming zero at the band center, and passing 
through a negative minimum ([a] 25 = —110°) at 
about 4400 A (measurements at pH 8 0) The rota- 
tion of the 1 -histidine, from ndnch the cobaltodi- 
histidine ft as prepared, ft as constant ([a] 25 = 
—37 2 ± 0 2°) throughout the range 4200-6600 A 
The Cotton effect here descubed may be taken as 
additional evidence that the cobalt is a center of 
asymmetry and hence tetrahedrally coordinated 

The configuration of oxy-bis(cobaltodihisti- 
dine) John Heabon (introduced by Dean Burk) 
Lational Cancer Inst , National Inst of Health, 
Bethcsda, Md Formulation of the structure of 
oxy-bis (cobaltodihistidine) must be in accord uith 
(1) the observed stoichiometric ratio 1 0 2 2Co ++ 4 
histidine, (2) the stabilization of the cobaltous 
state, and (3) the diamegnetic nature of the 
complex 

The tetrahedral cobaltodihistidine can assume 
octahedral configuration by acquiring tfto addi- 
tional groups Formation of six covalent d'sp bonds 
by Co 44 ", through donation of tnelve electrons from 
coordinating groups, necessitates the promotion of 
a single electron from 3d to 5s Cobaltous complexes 
of this type are knoftn to be extremely unstable, 
especially in the presence of 0 : Since oxy-bis- 
(cobaltodihistidine) has not been found to be 
autooxidizable to the cobaltic state, it must be 
assumed that one single electron from each of the 


two cobaltous 10 ns is paired with one single electron 
from 0 2 The absence of paramagnetism in oxy- 
bis (cobaltodihistidine) confirms the absence of un- 
paired electrons, and indicates that the bonds are 
essentially covalent Of the three unpaired elec- 
trons per Co ++ , originally occupying separate 3d 
orbitals, two have paired when the 3d orbitals are 
used in covalent bond formation, and the third is 
paired noth a single electron from 0 2 , made avail- 
able by rupturing the tivo three-electron bonds of 
the normal 0» molecule Thus, each nucleus of the 
complex is octahedral uith six bonds of the d?sp 3 
type four bonds involving histidine mtrogen, one 
covalent bond involving 0 2 , and one coordinate 
covalent bond involving 0 2 , H ; 0, COO - , or other 
available group Decision on the latter point aivnits 
further data 

A uniform medium for microbiological deter- 
mination of ammo acids with various test organ- 
isms L M Henderson (by invitation) and 
Esmond E Snell Umv of Wisconsin, Madison V 
single modified medium containing glucose, sodium 
acetate, sodium citrate, inorgamc salts, adenine, 
guanine, uracil, xanthine, vitamins and crystalline 
amino acids has been devised Under our experi- 
mental conditions, using 2 cc total volume, the 
maximum acid production by various test organ- 
isms on this medium after 60-72 hours incubation 
ft as equal to or greater than that observed using 
previously suggested media with Lactobacillus 
arabmosus 17-5, Lactobacillus casei, Lactobacillus 
delbrueclu 3, Lactobacillus delbrueckn 5, Lcu- 
conostoc mesenteroides P-60 and Streptococcus 
faecalis R With these various organisms, and 
deleting the appropriate amino acid from the 
medium, satisfactory determinations of fourteen 
different annno acids in acid hydrolysates of puri- 
fied proteins have been obtained 

Extensive variations in the concentrations of 
individual constituents of the medium resulted in 
no improvements in the standard curve obtained 
for leucine with three different organisms, as 
judged by linearity or slope of the curve, or maxi- 
mum grow th response of the test organisms Blanks 
were low in all cases maximum acid production 
(with excess leucine) was 80% of the theoretical 
for L arabmosus, 60% for L mesenteroides, and 
50% for $ faecalis The “theoretical” acid produc- 
tion for the medium, ivhicli contains 2% of sugar, 
was considered to be 22 cc of 0 1 N acid per 10 cc 
of medium 

The medium can be used successfully for turbidi- 
metnc as well as for acidimetric assays V “micro” 
adaptation of the acidimetric procedure which 
utilizes a total volume of 0 2 cc lias been developed 
and used successfully in some instances 

Chromatographic separation of cholesterol and 
cholesterol esters from blood plasma W C Hess 
Georgetown Medical School Cholesterol c 111 be 
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adsorbed from a petroleum ether solution, on 
anhydrous aluminum o\ido, prepared according to 
Brockman, and eluted with i 10 per cent solution 
of ethyl alcohol in petroleum ether Cholesterol 
stearate can be adsorbed small arly and then eluted 
with 10 per cent ethyl ether in petroleum ether 
Mixtures of cholesterol and cholesterol stear ate c an 
be separated quantitatively after they arc adsorbed 
on the aluminum oxide column by eluting first 
ruth the ethyl ether in petroleum ether followed 
b) the ethyl alcohol in petroleum ether The pro- 
cedure was applied to normal blood plasma Tot il 
cholesterol w is determined b\ the method of 
Schoenheuner and Sperry 1 Free cholesterol and 
cholesterol esters as ore determined bj adsorbing a 
petroleum ether solution of the dried protein free 
plasma on an aluminum oxide column and eluting 
with tsso eluents The Licberm in-Burchard method 
sras employed directly for the free cholesterol and 
follossing saponification of the ester fraction The 
sum of the free cholesterol and ester cholesterol 
osas in good agreement ssith the values found for 
the total cholesterol The method is rapid and 
obviates the precipit ition of the free cholesterol as 
the digitomde Data mil be presented on mixtures 
ot cholesterol and cholesterol stearate and also on a 
number of normal human blood plasmas 

Influence of ingestion of single amino acids on 
the blood level of free amino acids Sto.nle\ W 
Hier (by invitation) and Ol of Bergeiji Dcpl of 
Biological Chemistry, Umi of Illinois College of 
Medicine, Chicago, Illinois Microbiological analy- 
es for eleven individual amino acids were made on 
he plasma of dogs follooung the administration of 
single amino acids by stomach tube It aaas found 
that there was considerable variation in the rise of 
blood levels obtained with different amino acids 
Tor example, 6 0 grams dl methionine given to a 
12 kg dog caused an increase in the methionine level 
from 11 3 meg per cc to G50 meg per cc , the 
level at 21 hours still being high (375 meg per cc ) 
On the other liand, 25 grains l t\ rosme given to the 
same dog gave rise to a maximum tyrosine level in 
the plasma of only 100 meg per cc and within 
12 hours the level was back to normal Similar 
studies were made using ten other ammo acids It 
was found that ingestion of phenj latamne caused a 
rise in the plasma level of both phenylalanine and 
t\ rosme, w hde ingestion of tyrosine increased only 
the tyrosine Methionine was found to cause a fall 
in the level of a number of amino acids, particularly 
leucine, phenylalanine, lysine and ta rosme 

Effect of mtrapentoneal and subcutaneous ad- 
ministration of particulate materials on body tem- 
peratures of albino rats Robert M Hill and Enid 

1 Sclioenhetmcr Jl and Srcrr; W XI , J Biol Chem 106 
715 ( 1031 ) 


K Rutledge (by invitation) Umv of Colorado 
School of Medicine In 150 adult white rats 5 hours 
after subcutaneous injection of 2 cc of a 0 1% 
saline suspension of hydrolyzed yeast, the mean 
rise in body-temperature was 1 5°C In 12 rats, 2 cc 
of india ink gave similar values The same amount 
of each of these suspensions injected mtrapen- 
toneally produced a decrease in body-temperature 
Hydrolyzed yeast produced a mean maximum body- 
temperature fall of 2 7°C and india ink, 3 1°C In 
one instance, 2 cc of india ink produced a maximum 
fall of 6 4“C , which was reached 28 hours after 
injection, with return to normal in 48 hours Sus- 
pensions of blood charcoal and of yeast nucleic acid 
gave similar results Carmine (4 cc of a 2% sus- 
pension) gave a mean maximum body-temperature 
fall of 3 9°C Trypan blue behaved similarly to 
carmine but gavo less intense reactions The much 
greater solubility of trypan blue seems to be the 
reason for this difference Adenine, guanine, 
xanthine, uracil, allantoin, lipiodol, barium sulfate, 
milk, and egg albumin were ineffective by either 
route 

In only a few cases, particularly with india ink, 
was there any evidence of shock as judged from 
determinations of plasma protein and red cell 
volume During hypothermia, the otherwise quiet 
animals became normally active when disturbed 
In every case so far studied, body-temperature fall 
has been associated w ith rapid phagocytosis of the 
particulate material and its general distribution 
throughout the reticulo endothelial system 

The occurrence and isolation of the pneumonia- 
susceptibility factor George H Hitchings and 
Elvira. Y Falco (by invitation) The Wellcome 
Research Laby The dietary factor 1 which 
increases the susceptibility of mice to infection 
with Type I, SV 1 strain of pneumococcus has 
been found to occur in a number of foodstuffs The 
factor is absent, or nearly so, from yeast, liver, 
white flour, corn meal and linseed meal It is 
present in the following peanuts, oats, wheat bran 
and wheat germ, respectively, in the order of in- 
creasing concentrations 

The factor, as it occurs in aaheat germ, is insolu 
ble in organic solvents and in dilute aqueous alkali, 
but soluble m dilute acid A 200 fold concentration 
of the factor lias been accomplished by percolation 
of aalieat germ with 70 per cent aqueous acetone 
and 0 1 per cent sodium bicarbonate followed by 
extraction aa ith 0 08 N hydrochloric acid The acid 
extract is concentrated to dryness m vacuo and the 
active factor is separated from a small amount of 
protein by dialysis, and again evaporated to drj- 
ness When 0 5 gram of this concentrate is added to 
a kilogram of synthetic diet, a marked increase in 


* Hjtchmga G H and Falco, E \ , Proc Soo Exp Bid! 
and Med 61 54 (1946) 
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the susceptibility of mice to pneumocoec il infection 
is observed 

Calcium exchange in bone using radiocalciuni 
in vitro Harold Carpenter Hodge, Marlene 
Falkenheim (by r invitation) and Elizabeth 
Emera (by invitation) In utro experiments in 
winch powdered bone ash was exposed to solutions 
of CaCl 2 (pH 7 4, 5 mg % Ca) containing Ca 4S 
haxe shown that bone exchanges calcium with the 
solution The Ca« concentration on the bone rises 
to 65 per cent of the total originally in the solution 
during the first S hours’ exposure Vt this time a 
‘quasi equilibrium’ is reached between the ex- 
changeable bone calcium and the solution The 
exchangeable bone calcium represents at the most 
less than 25 per cent of the total bone calcium, 
this fraction is of the same order of magnitude as 
that previously reported for the exchange ible bone 
phosphate 

When labeled bone (after 9 days adsorption) is 
exposed to noil-radioactive Ca solution, 65 per cent 
of the bone Ca remains in the bone, indicating the 
reversibility of the exchange process toward the 
same quasi equilibrium point 

Separation and electrophoretic analyses of the 
proteins of normal dog tissues Elmore Hoimes 
(by invitation) and Dempsie B Morrison Dept 
of Chcmistiy, l niv of Tennessee, Memphis Pro- 
teins of heart, skeletal muscle, liver, kidney, and 
blood plasma were analyzed in the Tiselius-Longs- 
worth apparatus Dissected tissue w as homogenized 
in a Wiring blender The homogenate w is then 
frozen and thaw ed ifter w Inch aliquots w ere taken 
for centrifigation (12,000 rpm), for determination 
of water content, total solids, and proteins (Kjch- 
dahl), and for fractionation of the proteins by 
extriction Proteins soluble in 0 12 M NaCl were 
first removed by repeated extraction The residue 
was then similarly extracted with 1 0 M NaCl, and 
finally with 0 06 M NaOII Only a small insoluble 
fraction remained after these successive extrac- 
tions Ml extractions were carried out at 3-5° 
Totil proteins were determined on each extract, 
on the final insoluble residue, and on the super- 
natant obt lined by cent rifigat ion (heart and muscle 
only) The supernatant fluids ind saline extracts 
were ilso equilibrated igainst veronal buffer (pH 
S 6) preparatory to electrophoresis During di ilysis 
of the 1 0 M N iCI extracts a large precipit ate (liver 
ind kidney ) or a cle ir fibrin like dot (muscle and 
heirt) formed, thus invalidating subsequent elec- 
trophoresis of these extracts 

Uiout l>5 per cent of the tot il protein of glandular 
tissue (haerund kidney ) and 36 per cent of muscle 
(skelet il ind heart) w is extractable by 0 12 M 
NaCl Electrophoretic analyses were made of the 
supernatant fluids and the 0 12 M NiCl extracts 
Characteristic and reproducible patterns were ob- 
tained for eicli tissue U1 tissues exhibit 2 or 3 


mam components which migrate between the 
gamma and alpliai positions of the blood plasma 
pattern -Ml tissues contain a gamma component 
and a component faster than albumen Albumen, 
however, is seen as a distinct component of the 
proteins from the heart only 
The isoleucine requirement of the infant L 
Emmett Holt, Jr , Anthona \ Albanese, Vir- 
ginia Irbi (by invitation), Selma E Snyderman 
(by invitation), and Mvrilan Lein (by invita- 
tion) New YorL Univ College of Medicine The 
attempt was made to determine the isoleucine 
requirement of the infant by' studying nitrogen 
retention and grow tli on a diet deficient in isoleu- 
cine This diet was prepared by using an acid 
hydrolysate of hemoglobin is the source of nitrogen 
Control periods were run a\ith a similar diet sup- 
plemented stepwise with Z(+)isoleucine 
Three infants were studied in this manner It 
w as found that on the isoleucine deficient diet the 
infants failed to gain weight or lose weight, whereas 
the isoleucine supplemented diet restored a normal 
weight gain Nitrogen retention likewise fall off 
during the deficiency periods and was restored to 
normal levels by the addition of isoleucine 
Excellent nitrogen retention and gain m weight 
y\ere observed with a diet supplying approximately 
one third of the isoleucine contained m commonly' 
employed milk formulae 

No reduction in total plasma proteins or hemo- 
globin was induced by a 3 week period of the defi- 
cient diet in contrast to similar experiments on a 
tryptophane deficient diet 
The formation of methionine from cysteine in 
Neurospora N H Horowitz California Inst of 
Technology A large number of mutants of Neuro- 
spora have been obtained which have lost the 
ability' to synthesize methionine, as shown by the 
fact that, unlike the xx lid type, they fail to grow 
on a medium of inorganic salts, sugar, and biotin, 
but grow on the same medium supplemented with 
methionine Four mutants were selected for the 
present study' Strains 39S16, 36104, and H98 can 
utilize homocysteine in place of methionine, while 
strain 3S706 cannot, even when supplied extra 
choline or bet line, indie iting that the ability to 
methylate homocysteine Ins been abolished in the 
latter strain Strain 39816 utilizes cysteine, as well 
is homocysteine or methionine, showing that 
cxsteinc symthesis is blocked in this mutant and 
that methionine can be formed from cysteine in 
Neurospora The results further indicate that 
homocysteine is an intermediate in this conversion 
Strains H9S and 36104 are unable to convert 
cy steine to homocysteine Closer study show cd th it 
a substance c ap able of supporting growth of str uns 
39S16 and 36104, but not of 38706 or 1I9S, nccumu- 
lates in growing cultures of strain H98 The sub- 
stance leas been isolated from cultures and lias been 
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identified is i(+) cyst itluonine, 1IOOC CIINIL 
CHj S (C1I )j CHE II ; COOII Identified. ion was 
niadeon tin. following intern element ir\ in ily sis, 
speuhe rotation, decomposition temperature, melt 
mg point of the dibuizojl dinv itive, rnd biological 
ictivity is compired with tluvt of synthetic l{ 4-) 
cystathionine furmshid by Prof du Vignemd 
These results mdicite tint Ncurospora converts 
cvsteinc S to methionine S by the following series 
of gene controlled steps cysteine — * cyst itluonine 
— > homocy stcinc — * methionine 

Biochemical changes in the blood following 
electric shock therapy Willi cm V Honwrrz (by 
invitation) and Wikulv M Si turn Dcpls of 
Psychiatry and Biochemistry , New 1 orh Stale 
Psychiatric Inst and Hospital It was previously 
reported (Horwitz, Sperry , and Barren, Proe Vm 
Psychut Vssoc , p 2S (1943)) that a slinip rise 
m the cholesterol, phosphatide, and protein con 
centrations of the blood serum occurs within 1 to 2 
nunutes after a grand mal convulsion induced by 
electric shock Since the increase, which varied 
from approximately 7 to 20 per cent, was usually 
about the same for each of the three constituents, 
it was concluded tliat an equivalent proportion of 
water had been withdrawn from the blood serum 
In petit mal reactions induced by electric shock 
cholesterol, phosphatide, and protein concentra 
tions decreased immediately after the seizure 
During the ensuing hour the concentrations usually 
returned to the pre treatment level and, in many 
cases of the grand mal type, even reached con 
siderably low er values 

In further studies similar changes have been 
found after electric shock superunposed on insulin 
shock and after spontaneous seizures during in- 
sulin shock, but in a few instances there was a lack 
of parallelism between the responses of cholesterol 
and phosphatides When curare was administered 
just before a convulsion caused by electric shook 
the increase in cholesterol and phosphatides was 
usually decreased or abolished, and heie also the 
behavior of the two lipids was not always the same 
There is some indication, of a relationship betw een 
the pattern followed by the blood lipids after a 
convulsion induced by electric shock and the sub 
sequent clinical progress of the subject 

The assimilation of amino acids by respiring 
washed staphylococci Rollin D Hotchkiss 
Rockefeller Inst for Medical Research Staphylo 
cocci appear to be incapable of synthesizing amino 
acids, since a complete synthetic growth medium 
for this species contains most of the a ammo acids 
Washed suspensions, however, are able to oxidize 
many of the ammo acids to ammonia, a dissimilation 
in w Inch the nitrogen is not conserved by the cell 

When ammo acids are supplied to washed 
staphylococci together with an oxidizable substrate 
such as glucose, the ammo acids are not degraded 


to immorna but are incorporated into the cells The 
iniount of nitrogen so assimilated can approach 
one fourth the cellular nitrogen content Never- 
theless, the staphylococci are not actually pro- 
liferating, inasmuch as other requirements for 
growth are lacking Under some conditions poly- 
peptides are liberated into the suspending medium 
dunng the process, but it appears that these are 
waste or exchange products rather than direct 
products of peptide synthesis 
With the energy provided by glucose oxidation, 
w ished staphylococci are able to estenfy and ac- 
cumulate considerable quantities of inorganic 
phosphate from the external environment When 
ammo acids are added to this energy liberating 
system, phosphate uptake is diminished and nitro- 
gen is accumulated instead When amino acids are 
added in mixtures increasing from single com- 
pounds to combinations of fifteen or more, there is 
generally observed a progressive increase in nitro- 
gen uptake and a corresponding decrease m phos- 
phate uptake as the mixture becomes more "com- 
plete ” 2,4-Dimtrophenol, which inhibits the 
uptake of inorganic phosphate by respiring staphyl- 
ococci, without preventing the respiration itself, 
also inhibits the assmnlatory uptake of nitrogen 
A defect in oxidative phosphorylation m nutri- 
tional muscular dystrophy John P Hummel (in- 
troduced by H A Mattill) Biochemical Lahy , 
State Umv of Iowa, Iowa City The normal cou- 
pling of oxidation and phosphorylation is markedly 
depressed in skeletal muscle of hamsters and guinea 
pigs made dystrophic by tocopherol deficiency 
With a glycerophosphate as substrate in the pres- 
ence of adenosine triphosphate, cozymase, nicotin- 
amide, creatine, cytochrome c, K + and Mg**, 
phospliate buffer, and fresh muscle homogenate, 
about one mole of phosphocreatme was normally 
formed per atom of oxygen consumed or per 2£ moles 
of lactic acid formed anaerobically with added 
pyruvate Addition of fluoride (1 3 X 10 -3 M) 
reduced the phosphocreatme and lactic acid forma- 
tion by more than half, oxygen consumption was 
reduced to a lesser extent 
With dystrophic muscle homogenates, the phos- 
phocreatme synthesis was greatly diminished under 
both aerobic and anaerobic conditions although the 
oxygen consumption was only slightly depressed 
Lactic acid formation was somewhat smaller but 
compared with phosphocreatme formation the 
efficiency of oxidative phosphate transfer was much 
decreased Addition of fluoride lowered the phos- 
phocreatme synthesis still further but had little 
effect on lactic acid formation or oxygen consump 
tion Muscle degeneration, observed histologically, 
paralleled the decreased oxidative phosphorulation 
In vitro additions of d a tocopherol phosphate 
had no effect on either normal or dystrophic sys- 
tems A similar comparison of normal and dystro- 
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seen in the spectra of 17-hetosteroids was displaced 
to 1751-1754 cm “» 

\ comparative study of the spectra of some 
140 steroids in carbon disulfide solution has show n 
that the exact position of the carbonyl absorption 
band is closely dependent on the position of the 
carbonyl group or groups relative to the sterol ring 
system 

Minimum protein and ammo acid requirement 
for maintenance of nitrogen equilibrium in dogs 
C F Kade, Jr (by invitation), J Houston (by 
invitation), IVm A Phillips (by invitation) and 
M Sahyun Biochemical Research Laby , Frederick 
Stearns and Co , Division of Sterling Drug Inc , 
Detroit, Michigan The mixture in which the pro- 
portion of amino acids most nearly approaches the 
quantitative requirements of the animal should 
maintain positive balance at the lowest level of 
nitrogen intake 

Nitrogen balance studies were made on adult 
female dogs to determine the minimum quantity 
of nitrogen, in the form of certain proteins and 
ami no acid mixtures, necessary to maintain positive 
balance The animals were given 75 calories/kilo 
of body weight of a practically nitrogen-free diet, 
supplemented with either proteins or amino acid 
mixtures as the sole source of nitrogen It was 
found that a total nitrogen intake of 140 mg , 110 
mg , and 90 mg /kg of body weight as casein, 
fibrin, and lactalbunun, respectively, wall maintain 
positive nitrogen balance in dogs If the casein is 
supplemented w ith 35 mg methionme/kg of body 
weight, dogs will remain in equilibrium when only 
90 mg N/kilo of body weight is ingested Thus, 
casein, when supplemented by its limiting ammo 
acid, is as satisfactory for maintenance of nitrogen 
balance in the dog as lactalbumin 

Two hydrolysates of casein (one prepared by acid 
ind the other by enzymatic digestion) were studied 

o maintain positive nitrogen balance, 140 mg 
i\/hilo of body weight of enzymatic hydrolysate 
“A”, and 150 mg N/kilo of bod} weight of acid 
hydrolysate “B” fortified with tryptophane is re- 
quired However, the latter hydrolysate supple- 
mented with sufficient methionine maintains posi- 
tive nitrogen balance when only 100 mg N/kilo of 
body weight is fed, indicating that methionine is 
still the limiting annno icid in the utilization of 
the mixture 

The mechanism of enzymatic acetylation 
N vtiian O Kxplxn (by invitation) and Fritz 
Lipvivnn Biochemical Research Laby, Massa- 
chusetts General Hospital, Boston In experiments 
with crude extracts the essential mechanism of 
icetylation with VIP as i condensing igent — e g , 
of sulfanilamide in liver and of choline in brain — is 
greitly obscured by overlapping reactions A rela- 
tively Large breakdown of VTP compares with a 
minute yield in leetylation It has been tried, with 


partial success, to fractionate such extracts Be- 
tween 30 and 66% saturation with ammonium sul- 
fate a protein fraction was obtained from pigeon 
liver w hich contains the acetylating system largely 
isolated from interfering reactions In this system, 
acetate is the only acetyl precursor, citrate which 
may stimulate in the cruder extracts and which 
was suggested as acetyl donor proved inactive 

In the purified enzyme system, ATP is rather 
stable A considerable effect of acetate, coenzyme A 
(the coenzyme for acetylation), and sulfanilamide 
on ATP metabolism may now be recognized 0 7 pM. 
ATP-P 7 was split, with either acetate or coenzyme 
alone, 1 5 juM with both together , with both plus 
sulfanilamide 1 9 /»M ATP-P 7 was split and 0 6 /xM 
sulfanilamide acetylated The coupling of ATP and 
acetate metabolism m acetylation is further em- 
phasized by the general role of coenzyme A in these 
reactions The same coenzyme is a factor in the 
enzymatic formation of acethydroxamic acid with 
ATP and hydroxylamine, due most likely to inter- 
mediary phosphorylation of acetate These obser- 
vations seem to suggest to a more extensive function 
of the coenzyme in Cj-metabohsm and may explain 
the umversal presence of the coenzyme [Supported 
by a grant from the Commonwealth Fund ] 

Effects of oxidized lipids in the diet of the rat 
Bruce Kennelly (by invitation) and F W 
Quxckenbush Dept of Agricultural Chemistry, 
Puidue University Fresh and oxidized lard and 
corn oil were fed to weanling rats in amounts 
equivalent to 15 per cent of the basal diet which 
consisted of casein, dextrin, yeast, salts and Cellu- 
flour The oxidized lipid was prepared by passing 
dry air through it in one liter round bottom flasks 
at 40°C until peroxide values of 100 to 150 were 
obtained 

When vitamins A and E were fed in fresh corn 
oil mixed with the diet contaimng oxidized lard, 
the rats grew briefly then lost weight, developed 
anemia, showed lack of coordination and died at an 
average age of 84 days They did not develop typical 
xerophthalmia However, if given a vitamin A and 
E supplement by dropper at the time growth 
ceased, they recovered rapidly 

When vitamins A and E were fed in fresh corn 
oil separately from the basal diet containing ox- 
idized lard or corn oil, growth rate, reproduction 
and life span were still subnormal However, when 
the oxidized lipid was not mixed with the basal 
diet, but fed separately before a three hour fast, 
the growth rate, reproduction and life span were 
equivalent to that obtained with fresh lard Repro- 
duction with this diet was inferior to that of the 
stock colon} 

The evidence suggests that the reported “toxic” 
effects of oxidized lipids result from destruction of 
dietar} essentials rather than from a direct toxic 
action on the animal 
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Complex nature of soybean lipoxidase Maui vn 
W Kits (introduced by K Balls) Enzyme 
Research Laby , Bureau of igricultural and In- 
dustrial Chemistry, 1 gricultural Research Admin- 
istration, USD L, Albany, California The oxida- 
tion of carotene by lipoxidase and unsaturated fat 
lias been iscribcd to a coupled reaction between fat 
and carotene which occurs at tho instant of per- 
oxide formation (Sumner and Sumner, J Biol 
cliun 134 531 (1940)) It w is assumed by most 
workers in the field including ourselves that a 
single enzy me w is responsible for the complete 
reaction It now ippevrs that so called lipoxidase 
consists of at least two factors Lipoxidase heated 
to 70° for two minutes lacks tho ability to oxidize 
carotene when the fat used is peroxide free ethyl 
Iinoleate, ilthouglut still attacks the fat However, 
when hnolcic acid replaces the ester, the carotene 
is oxidized after a definite incubation period When 
autoxidized acid or ester is used, the carotene 
destruction begins immediately The utilization of 
preformed fat peroxide to oxidize carotene is not a 
ty pical peroxidase action , hydrogen peroxide can- 
not replace the oxidized fat and the reaction is not 
inhibited by cy unde 

The oxidation of linoleic acid alone, measured by 
peroxide formation, is associated with the stable 
enzyme preparation, but there is no observable lag 
in this reaction Both preparations produce the 
same changes in the ultra violet absorption of 
linoleic acid All enzymatic activity in lipoxidase is 
destroyed in two minutes at 80°C 

Inhibition of d-amino acid oxidase by kojic acid 
J Raymond Klein and Norman S Olsen (by 
invitation) Dcpts of Psychiatry and Biological 
Chemistry, Illinois Neuropsychiatnc Inst , Umv 
of Illinois College of Medicine, Chicago Kojic acid 
(5 hydroxy-2 hydroxymethyl-y-pyrone) inhibits 
the rate of oxidation of d amino acids by broken- 
cell preparations of kidney and liver and by extracts 
of acetone-dried kidney The kojic acid appears to 
compete reversibly with the substrate for the d- 
amino acid oxidase The degrees of inhibition by 
0 0001 M kojic acid, benzoate, atabnne, and 
quinine, using the kidney extract and 0 06 M dl- 
alanine as substrate, were 0 51, 0 28, 0 05, and 0 04 
respectively The rates of oxidation of 0 03 M di- 
alanine, dl phenylalanine, 1(— )- tyrosine, and 
xanthine by the liver preparations were inhibited 
respectively 100, 100, 5, and SO per cent by 0 002 1/ 
kojic acid, the oxygen uptake of the liver prepara 
tions alone being inhibited about 20 per cent 
[The Logic acid was kindly supplied by Dr Frank 
If Stodola ] 

Creatinase activity of a strain of pseudomonas 
Pall H Ixopper (by invitation) and Howard H 
Beird Depts of Pathology and Bacteriology and 
Physiological Chemistry, The Chicago Medical 
School, Chicago, Illinois Organisms closely re- 


sembling Pseudomonas aeruginosa were isolated 
from a “creatinine enzyme” obtained by one of us 
from human urine 1 When cultivated on a crea- 
tinine urine agar medium highly concentrated 
suspensions of the organism displayed marked 
creatinase activity Pseudomonas creatinase is 
capable of breaking dow n 2 1 mg of creatinine and 
1 7 mg of creatine per hour End products of 
decomposition of creatine and creatinine include 
urea, ammonia and carbon dioxide The enzyme 
cannot be extracted from the bacterial cells with 
distilled water It differs from Dubos and Millers’ 
NC enzyme in that it acts in the absence of oxygen 
though the rate of decomposition of creatinine is 
retarded 5 Evidence was obtained to indicate that 
the enzyme first converts creatinine to creatine 
and then proceeds to hydrolyze the latter into 
urea and presumably sarcosine, which is further 
broken dow n to ammonia, carbon dioxide and other 
unidentified products Glycocyamidine is readily 
destroyed by the enzyme Its conversion into 
glycocyamine and subsequent slow breakdown of 
the latter, analogous to that of creatine, are indi- 
cated by the results of some of our experiments 
However, the data obtained so far do not present 
conclusive evidence to that effect Hydantom is not 
attacked at all 

Electrophoretic patterns of plasma from normal 
and sick children Eliz xbeth L Knapp (by invi- 
tation) and Joseph I Routh Depts of Biochem- 
istry and Pediatrics, College of Medicine State 
Umv of Iowa, Iowa City Plasma for analysis was 
obtained from healthy and sick children After 
dilution wuth 3 volumes of buffer (0 1 N sodium 
diethylbarbiturate, pH 8 6, ionic strength 01) 
plasma was dialyzed at 5°C for 3 days with daily 
change of buffer Electrophoresis was conducted at 
0 8°C in the Longsworth modification of the 
Tiselius apparatus 

The concentrations of the protein components in 
plasma obtained from normal children exhibit a 
fair degree of uniformity In comparison wuth 
values for plasma from normal adults, albumin, ai 
and a- globulin represent a slightly higher propor- 
tion of the total plasma proteins The (3 globulin 
component is only about one half that of the adult, 
whereas the fibrinogen and y globulin fractions are 
nearly the same 

Electrophoretic patterns of plasma from sick 
children show considerable variation from the 
normal, especially in nephrosis The concentration 
of the protein comjxments from the plasma of 
5 nephrotic children (age 3-5) show ed good agree- 
ment with those obtained by chemical methods 
The patterns demonstrated extensive alterations 
in the region of the a • and /3 globulin components 

* Beard, H H in press 

Miller, B T and Dubos, R , J Biol Chem 121 429 447 
457 1937 
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and a decrease in albumin The urine from these 
patients gave evidence for the excretion of ai and /S 
globulins in addition to albumin 

Children with, rheumatic heart disease (age 7- 
14 ) exhibited plasma patterns in w hich the albumin 
was definitely lower, fibrinogen, d and y globulin 
definitely higher than normal Interesting vari- 
ations from the normal patterns were obtained in 
children with nephritis and nutritional edema 

Biochemical studies on highly purified prepara- 
tions of influenza A and B viruses C A Knight 
The Rockefeller Inst for Medical Research, Prince- 
ton, New Jersey Highly purified preparations of 
influenza A virus (PR8 strain) and influenza B 
virus (Lee strain) were obtained from allantoic 
fluids of infected chick embryos by a combination 
of the methods of differential centrifugation and 
adsorption on and elution from chicken red cells 
Such preparations consisted of particles which were 
highly active biologically and w r hich were uniform 
in size, in electro-chemical behavior and in serologi- 
cal reactions The virus particles of both types of 
influenza were found to be composed of protein, 
lipid, ribonucleic and desoxyribonucleic acids, and 
a polysaccharide containing mannose, galactose and 
glucosamine units Microbiological assays for 
amino acids were made on hydrolysates of 4 to 5 
preparations of each of the two strains of virus 
The results of the assays indicated that these 
strains of influenza virus contain approximately the 
same amounts of alanine, aspartic acid, glycine, 
histidine, isoleueine, leucine, methionine, phenyl- 
alanine, proline, serine, threonine, and valine 
However, significant differences were found in 
the values for arginine, glutamic acid, lysine, 
tryptophane, and tyiosinc It is believed that these 
differences provide, at least in part, a chemical 
explanation for the well established lack of im- 
munological relationship between PR8 and Lee 
influenza viruses 

Molecular sublimation and distillation of 
cholesterol and its esters Alfred E Koehler 
and Elsie Hill (by invitation) Santa Barbara 
Collage Hospital and the Sansum Clinic Research 
Foundation, Santa Barbara, California The ap- 
p ir itus consisted of a long closed tube on the inside 
of which a film of the lipid was deposited On the 
inside and concentric with this tube was a water 
cooled condensing chamber a distance of 0 6 cm 
from the distilling surface The outer tube was 
surrounded by a boiling vapor jacket permitting a 
wide range of distilling temperatures depending 
upon the choice of liquid The distillations were 
done it 005 micron Hg for thirty minutes 

Cholesterol and its esters of the lower boiling 
fittj acids sublime well below their melting points 
The temperature °C at which 50 per cent distills 
is as follows Cholesterol 76, acetate 56, propionate 


57, butyrate 65, blood serum esters 123, palmmtate 
124, and stearate 129 

The sublimation curves for a commercial choles- 
terol and purified serum cholesterol w ere identical 

Cholesterol sublimed completely at 95°C but no 
serum cholesterol esters distilled at this level 
This permits a separation of free cholesterol and its 
esters that agrees favorably with the digitomn 
method 

Fractional distillation of serum esters after 
digitomn precipitation indicated a remarkable 
constancy of the composition of the esters in normal 
and a variety of disease conditions However, 
certain serum esters gave fractionation curves that 
indicate a greater percentage of the longer chain 
fatty acids The presence of such more insoluble 
esters in the body may be of importance in the 
deposition of the esters in the blood vessel wall 
The possibility that variation in the amount or 
composition of the serum lipids may effect the 
distillabflity of the esters has not been ruled out 

Spectrophotometric studies on the decarboxjla- 
tion of /3-ketoacids Arthur Kornberg 1 (by invi- 
tation), Severo Ochoa, and Alan H Mehler (by 
invitation) Depts of Pharmacology and Chemistry, 
New York XJniv College of Medicine Krebs ob- 
served that the spontaneous decarboxylation of 
oxaloacetic acid is catalytically accelerated by 
cations such as Cu H ’, Fe _H ~, Fe +++ , and Al 4++ , 
(Biochem J 36 303, 1942) Ochoa and Weisz- 
Tabon found that oxalosuccimc acid behaves in 
the same way (J Biol Chem 159 245, 1945) 

Although Mn ++ has by itself little effect in 
catalyzing the decarboxylation of the above Leto- 
acids, their specific carboxylases require Mn ++ for 
activity, (Krampitz & Workman, Biochem J 35 
595, 1941 , Evans, el al , J Biol Chem 147 771, 
1943, Ochoa and Weisz-Tabon) 

Spectrophotometric measurement? suggest that, 
in the case of oxalosuccimc carboxylase, the main 
role of the enzyme protein consists in the formation 
of a protein oxalosuccinate-Mn ++ complex which 
undergoes decarboxylation at a rate proportional 
to its concentiation Al +++ has sufficient affinity for 
the ketoacid so that a complex (w Inch decarboxy- 
lates rapidly) is readily formed in the absence of 
a specific protein Each of these complexes has a 
characteristic absorption spectrum in the ultra- 
violet 

Oxaloacetic acid and its carboxylase behave in a 
similar manner, but here the enzyme protein also 
seems to accelerate the decarboxylation of the 
ketoacid-Mn 44- complex [Supported by grants from 
the U S Public Health Service, The Rockefeller 
Foundation, The American Philosophical Society, 
and The American Cancer Society 1 


1 Di\ision of phjiiologj, >.ational Inatitutc of Health, U S 
Public Hcallb Sen ice 
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Factors ■which influence the stability ol trypto- 
phane during the hydrolysis of proteins in alkaline 
solution Iv A Kuiken (by invitation) and Caul 
M Lim in Texas Lgncultural Experiment Station, 
t <L II College of Texas When pure tryptophane 
was lutoclned in 3 or 4 N NaOH for various 
lengtlis of time, v part of the tryptophane was 
always destroyed The extent of destruction was 
variable and ippe irod to have no consistent rela- 
tionship to the length of time of autoclaving 
Mixtures of pure innno acids patterned after 
typical protein hydrolysates ifforded partial pro- 
tection On testing the annno acids separately it 
was found that the protective action was due to 
cystine and methionine It was found that the 
destruction could be completely prevented by the 
use of cysteine Cysteine was found to exert the 
same protective action on try ptopliane during the 
by drolysis of proteins and foodstuffs by autoclaving 
with NaOH 

A study of the mechanism of the protective 
action of cy steine resulted in the follow mg findings 

1 The addition of small amounts of copper salts 
greatly increased the loss of try ptopliane during 
autoclai ing 

2 The addition of cy steine resulted in complete 
stabilization of tryptophane even in the presence 
of added copper salts 

3 Tests with the Warburg apparatus show ed that 
tryptophane dissolved in 4 N NaOH slowly con- 
sumes oxygen even at room temperature 

4 The rate of oxygen consumption was greatly 
increased by the addition of small amounts of 
copper salts Nickel and platinum salts also showed 
some accelerating effect 

3 Cystine dissolved in 4 N NaOH consumed 
oxy gen at a rapid rate 

These findings suggest that the loss of trypto- 
phane which occurs during autoclaving is a result 
of oxidation catalyzed by heavy metals The func- 
tion of cysteine in stabilizing tryptophane is prob- 
ably a matter of rendering the solution oxy gen free 
[ Ikied by a grant from the American Meat Insti- 
tute ] 

A rapid photoelectric method for the deter- 
mination of serum magnesium H O Ixunkel (by 
invitation) and P B Pearson i\ utrition Laby , 
igncuUural Experiment Station and School of 
■igricullure, A <£, M College of Texas, College 
Station A rapid method has been developed which 
permits the determination of serum magnesium 
without removal of the calcium or precipitation of 
the magnesium 

To one volume of serum add two volumes of 
water, one x'olume of 10 per cent sodium tungstate 
followed by one volume of 0 67 N sulfuric acid 
Mix thoroughly and filter using a Whatman No 41 
filter paper An aliquot of 3 to 5 ml of the filtrate 
is tiansferred to a 10 nil volumetric flask and 


carefully neutralized with 0 1 N NaOH, using one 
drop of 0 01 per cent methyl red as an indicator 
Then add successively one ml of a 1 0 per cent 
solution of hydroxylamine hydrochloride, one ml 
of a 0 063 per cent aqueous solution of titan yellow 
and two ml of 1 5 N NaOH Make up to volume 
and bring to a temperature of approximately 25° 
The red color lake is read either colonmetncally 
or spectrophotometrically at a wave length 525 
millimicrons A blank is prepared without the 
filtrate aud treated exactly as the unknown A 
standard calibration curve is prepared with mag- 
nesium sulfate at levels ranging from 10 to 50 pg 
of magnesium 

The intensity of the color is stable, reproducible 
and follows Beer’s law within the limit of the 
solubility of magnesium hydroxide The recovery 
of added magnesium to 12 different samples of 
serum was 99 S per cent with a standard deviation 
of 1 6 per cent The method is also suitable for the 
determination of magnesium m w hole blood 

Attempts to identify a new crystalline protein 
from beef pancreas as a proteolytic zymogen M 
Lxskow'ski, Anna Ivazenko (by invitation), and 
Cecilia IC Keith (by invitation) Dept of Bio- 
chemistry, Marquette Medical School, Milwaukee 
Recently described new crystalline protein from 
beef pancreas (J Biol Chem 166 555, 1946) which 
showed high thymonucleodepolymernse activity 
was found to exhibit also a proteolytic activity 
(J Biol Chem in press) 

Three thousand parts of this crystalline protein 
were treated with one part of crystalline trypsin 
and left at 5°C at pH 7 6 The proteolytic activity 
of our crystalline protein was considerably in- 
creased after only a few hours The highest value 
thus far observed was a five-fold increase after 
60 hours The proteolytic activity of the control 
kept under identical conditions remained un- 
changed The nucleolytic activity was rapidly 
destroyed in both experimental and control tubes 
at this pH No proteolytic activation was observed 
with crystalline chymotrypsin, but considerable 
activation was seen after treatment with an aque- 
ous extract of duodenal mucosa The last procedure 
resulted in slowing down the destruction of the 
nucleolytic activity 

The results of these experiments suggest (1) 
that our crystalline protein is a zymogen of a 
proteolytic enzyme, (2) that its proteolytic ac- 
tivity is not of the trypsin type, because no self- 
activation occurred No definite statement can be 
made regarding possible similarity to the chymo 
trypsin type [Aided by grants from the John and 
Mary R Markle Foundation and the Donner 
Foundation ] 

Crystallization of tobacco mosaic virus by serum 
albumin Max A Lvuffer Unit of Pittsburgh 
Tobacco mosaic virus (TMV) can be crystallized 
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by bovine serum albumin (BSA) when the pH is 
alkaline to the isoelectric points of both proteins 
or when the medium is acidic to both isoelectric 
points 

At constant pH the product of the BSA concen- 
tration and the electrolyte concentration required 
to just cause precipitation of the virus was essen- 
tially constant Less albumin and electrolyte w ere 
required to cause precipitation at pH 5 8 than at 
pH 5 2 The precipitate was in the form of meso- 
morphic fibers which could be transformed into 
typical rod-shaped virus crystals by the addition 
of ammonium sulfate The precipitation of the 
virus seemed to be essentially complete, and 
chemical analyses failed to yield evidence of any 
considerable amount of BSA in the precipitate 

When the pH of the medium was intermediate 
between the isoelectric points of BSA and TMV, 
at low ionic strengths a precipitate, which could be 
dispersed by the addition of sodium chloride, w T as 
obtained 

The crystallization under conditions of like 
charge may be a phenomenon similar to the crystal- 
lization of TMV by negative hydrophylic colloids, 
such as heparin, starch, gelatin, etc , described by 
Cohen It may be the result of the virus being 
literally pushed out of solution by the like charged 
but more soluble serum albumin particles The 
precipitation under conditions of unlike charge is 
similar to the findings of Kleczkowslu, who as- 
cribed the reaction to the formation of compounds 
with salt linkages [ Aided, by the National Founda- 
tion for Infantile Paralysis, Inc ] 

Studies on adrenocortical function in relation 
to lymphatic leukemia Louis Levin 1 Dept of 
Hematology, Michael Reese Hospital A variety of 
experimental evidence indicates a relationship 
between adrenocortical activity and function of 
lymphoid tissue The present study was begun to 
investigate the possible participation of the adrenal 
cortex in the syndrome of lymphatic leukemia 
Two indices of adrenocortical function were stud- 
ied, (a) adrenal cholesterol level in mice (Furth’s 
VK stock) during the preleukenuc “normal” state 
md after the disease, spontaneous or transmitted, 
w is manifest md (b) the level of 17-ketosteroid 
excretion by leukemic human sub pets 

In VIv mice the disease is associated with a 
definite increase in adrenal size In males (38% 
increase) but not in females (5*H increase) In 
mice showing signs of leukemia, th j concentration 
of idrenal cholesterol (both sexe i l combined) is 
much lower than during the prelc lkenuc period 
(preleukinnc 4 7S%, leukemic 2 64 to) Pituitary 
idrenocorticotropluc hormone, admiiustered daily 
to several mice/rom the time oi u ..admission of the 

■ Present address Department of Anatom & College of 
Physicians and Surgeons, Columbia l on ersitj 


leukemic cells, did not affect the course of the 
disease The adrenals were increased in size, but 
the adrenal cholesterol concentration was similar 
to that of untreated leukemic mice Experiments 
to determine the effects of some adrenocortical 
steroids are now in progress 

Determination of 17-ketosteroid excretion of 
leukemic subjects yielded equivocal results, 3 men 
and 2 women excreted definitely subnormal quan- 
tities, while 2 men and 1 woman excreted amounts 
within the normal range 

These results do not prove the participation of 
the adrenal cortex in clinical or m experimental 
leukemia They do, how ever, add further evidence 
indicating the possible relationship of adreno- 
cortical function to lymphatic leukemia 

Enhancement of subtihn activity by methyla- 
tion J C Lewis and Eugene F Jansen (by invi- 
tation) Western Regional Research Laby , l Albany, 
Calif The bacteriostatic activity of subtihn for 
Micrococcus conglomerate, Staphylococcus aureus, 
and Streptococcus faecalis was increased approxi- 
mately 4, 2, and 5-fold, respectively, by treatment 
of the subtihn with dilute HC1 in methanol The 
greatest enhancement was found after 6 to 20 hours 
of incubation at room temperature of a 1% solution 
in 0 6 A HC1 — 90% methanol or after 20 to 40 hours 
in 0 03 N HC1 absolute methanol The activity 
decreased markedly on more piolonged” or more 
drastic treatment The isolated, enhanced-activity 
product contained 1 9% — OCH 3 by Zeisel as com- 
pared with a negligible test (0 1%) in the un- 
modified subtihn The per cent OCH 3 obtained was 
the same with Zeisel reaction times of 30 minutes 
or 2 hours The amino nitrogen (as determined by 
formal titration) was unchanged The group or 
groups onto which methyl was introduced has not 
yet been determined 

Treatment of subtihn in methanol with diazo 
methane resulted in inactivation although methyl 
was introduced to the extent of 0 6% (calculated 
as OCH3) The amino nitrogen content of this 
product had been decreased one-third from the 
original subtihn 

The isolation of metabolites of adrenal cortical 
hormones from human urine Seymour Lieber- 
man (by invitation), Konrad Dobriner, C P 
Rhoads Sloan-Ketlermg Inst for Cancer Research, 
Memorial Hospital, New York, N Y Three sub- 
stances which can be considered to be metabolic 
products of the adrenal cortical hormones have 
been isolated from neutral ketomc fractions of 
human urine which has been hydrolyzed by acid 

One, in common with many adrenal substances, 
possesses an 11-oxygen group It is etiocholanol-3 


i Bureau of Agricultural and Industrial Chemistry, Agri 
cultural Research Administration U S Department of \gri 
culture 
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a dicme-11,17, 1 mp lSS-9°, (a IS = +95 8° It 
formed a monoacet ito, mp 103—1“ , [a Jo = 
+1151 It w is identified by direct comparison 
lutli the synthetic sample prepared by Dr L 
Sarett 5 

Because each of the other two substances has *i 
double bond ni ring C between C 9 and C-ll, they 
prob ibly ire transformation products produced by 
dehydration during the acid hydrolysis of the 
urine from the corresponding 11 f5 hydroxy com- 
pounds Both were detected by means of their 
infrared absorption spectra One of these sub- 
stances is A9,ll-etiocholcnol 3a-oue 17, m p 169° , 
[alS = +151, epoxide mp 1S'2°, [atf = +110 4 
It was identified by comparison (m p , rotation and 
infra red spectrum) with i sample synthesized by 
Dr Sarett 1 The second unsaturated compound, 
A9,ll audrostcnol 3a-onc-17, was isolated in the 
form of its epoxide, which melted at 19G-S°, 
Mo ~ +90 4 It formed a monobenzoate, in p 
1S6-S 0 , [a]o = +S5 4, and a monoacetate, mp 
160-2°, [a )o = +S2 7, and was oxidized to diheto 
epoxide, mp 213-5°, [a I d = +116, which was 
shown to be identical with 9,11 epoxy andro 
stanedtone-3 , 17 * 

The relationships of the compounds to health 
and diseases and to steroid metabolism will be 
discussed 

Apparent identity of antitrypsin of egg white 
and ovomucoid H \ns Linevv e v\ er aud C W 
Murraa (by imitation) U eslern Regional Re 
search Labi/ , 5 Albany, California Recent interest 
in antitrypsins as antibiotics and as animal grow th 
retarding factors stimulated this study of egg w lute 
antitrypsin, which has uot been identified previ- 
ously with any recoguized protein component of 
egg w hite 

Antitrypsin was found in equal amounts m thin 
and thick white but is nearly absent from yolk 
Antitryptic activity was found quantitatively' in 
ovomucoid prepared without heat treatment At- 
tempts to fractionate it further were unsuccessful 
A limited electrophoresis study failed to reveal 
other components in this fraction than ovomucoid 
One molecule of ovomucoid (molecular weight, 
29,000) caused about 50 per cent inhibition of one 
molecule of trypsin Heat denatured ovomucoid 
has no antitryptic activity These findings indicate 
that ovomucoid and antitrypsin are identical 

Denaturation of ovomucoid was indicated by two 
tests (1) Native ovomucoid (active antitrypsin) 

> Lieberman S and Dobnner IC J Biol Chem 166 i33, 
19-16 

a Sarett L II J Biol Chem 162 (iI0 19-16 

■ We >uah to thank Dr Sarett for the synthesis of this com 
pound 

i Lardon A and Reich H Heh Clnm Acta (in press) 

i Bureau of Agricultural and Industrial Chemistry Agn 
cultural Research Administration U S Department of Agn 
culture 


resisted hydrolysis by chymotrypsm, which it does 
not inhibit, whereas heat denatured ovomucoid, 
which possessed little or no antitryptic activity, 
was readily hydrolyzed by chymotrypsm, and (2) 
the nitroprusside test for S S groups was about five 
times is strong for heated is for unheated ovo- 
mucoid Both native and denatured ovomucoid are 
very soluble in water 

Partial analysis revealed the following percentage 
composition Nitrogen, 12 0, amino nitrogen, 0 7, 
acetyl, 4 5 to 5 2, sulfur, 2 2, cystine, 6 1 , histidine, 
3 2, tyrosine, 5 to 6, tryptophane, §0 3, carbo- 
hydrate, 26 4 (as glucose), optical rotation, —56° 
(a d) , and SH (free or mask), none detectable 

Enzymes of fresh infertile hen eggs Hans 
Lineweaver, Herman J Morris (by invitation), 
Leo Kline (by invitatton) and R S Bean (by 
invitation) H'csfern Regional Research Labg , J 
Albany, Calif Enzymes reported to be present in 
umneubated eggs were reinvestigated primarily 
because of their potential importance m dried egg 
deterioration 

Some enzymes have been erroneously reported to 
occur in fresh eggs due to use of faulty procedures 
Thus repetition of Koga’s procedure for detection 
of autohpolysis (lipase and lecithinase) invariably 
showed acidity increases were attributable to 
microbial activity Although tnbutyrinase occurs 
in eggs, lipases capable of hydrolyzing higher lipids 
(the only ones present in eggs) were absent within 
experimental error Oxidases were erroneously re- 
ported to be present in egg white Color develop- 
ment of autooxidizable phenolic substrates added 
to raw and heated egg white were compared by 
Ixoga Inhibition of autooxidation, apparently 
caused by the excess free SH groups of heated egg 
white, lead to the interpretation that the heat 
treatment had destroyed an enzyme Negative 
oxidase results have been consistently obtained 
when correction was made for autooxidation 

Yolk enzymes, which generally appear in the 
Uvetin fraction, are capable of hydrolyzing tn- 
butynn, tnacetin, methylbutyrate, benzoylbuty- 
rate, acetylcholine, benzoylchohne, acetyl /S meth- 
ylcholine, phenylphosphate, and starch Eserine 
completely inhibits egg tnbutyrinase but neither 
liver nor pancreas tnbutyrinase 

Catalase was present largely m egg white 
Peroxidase was not detected m either white or volk 

The enzyme activities varied greatly from 
enzyme to enzyme but in no case did the specific 
rate correspond to more than 10 milhequivalents of 
substrate bonds split per kg egg per minute at 30° 
The activities are so low that it appears extremeh 
doubtful that egg enzymes are primary causes of 
egg deterioration 

1 Bureau of Agricultural and Industrial Chemis 
cultural Research Administration U S Departs. 


"-^culture 
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pholipids has been established Isolation and iden- 
tification of the inositol-containing phospholipid 
has been attempted Treatment with ethanol of an 
ethereal solution of the acetone-insoluble lipids 
from the livers of over 2000 rats (available from 
previous studies in this Department) gave a crude 
phospholipid fraction containing about 3 per cent 
inositol 

Fractional precipitation studies with various 
combinations of organic solvents have been made 
and it has been found that methanol, ethanol and 
ethyl acetate precipitate phospholipid fractions 
with increased inositol content from choloroform 
solutions of the crude phospholipid The solubility 
characteristics of the rat liver substance appear to 
differ, however, from those of the mositol-contain- 
mg phospholipids of soya bean and brain described 
by Woolley and by Folch Further, the substance 
from rat liver appears to be more resistant to acid 
hydrolysis than soya-bean lipositol The results 
of fractionation studies and of examination of the 
products of hydrolysis will be presented 

The relation of boron to certain plant oxidases 
Robert MacVicar (by invitation) and R H 
Bi rris Dept of Biochemistry, Univ of Wiscon- 
sin Although boron is unquestionably needed for 
normal growth and metabolism of higher plants, 
its specific function is unknown The relation of 
boron and boron deficiency to the enzymatic oxi- 
dation of dihv droxyphenylalamne and other sub- 
stntes capible of forming addition complexes 
with boric acid indicates that boron may affect 
the enzymatic oxidation of such compounds 

Homogenates and chloroplast suspensions from 
boron deficient soybean and tomato leaf tissue 
showed about double the rate of endogenous res- 
pn ition given by preparations from leaves pro- 
duced it normal boron levels In deficient tissues 
the rate w is often depressed when boric acid was 
ulded in final concentration of M/10-M/100 The 
Ik tu and glycolic acid oxidizing systems of leaf 
tissui showed no increase with boron deficiency, 
but tin poly phenoloxidase activity using dihy- 
droxv plienv lahnine as a substrate was markedly 
enh ini id 

Boric acid w is found to inhibit the endogenous 
rati of aspiration of a washed chloroplast suspen- 
sion from normal tobacco leaves as follows M/1000, 
no inhibition, M/100, 11%, M/10, 21%, M, 34% 
Boric and at levels of M/100 and M/1000 was 
found to luve little effect on the rate of oxidation 
of lactu , glycolic, and iscorbic acid by cell-free 
cxtncts of tomato, tobacco, soybean, and cabbage 
Vseorbic acid oxidation by cabbage showed only 
slight inhibition in the presence of molar borate, 
lactic and glycolic acids weie affected to a greater 
degree The oxidation of dihvdroxypheny lalanine 
b\ soybean, however, was inhibited about 25% 
b\ M 100 boric acid This inhibition occurred in 


both normal and boron deficient plants, and to 
about the same degree in each The inhibition 
produced by M/100 borate was completely re- 
versed by M/10 mannitol 

Serum precipitable iodines m recognition of 
cretinism and m control of thyroid medication 
Evelyn B Man, Charles Culotta (by invita- 
tion), Dorothy Siegfried (by invitation), and 
Carter Stilson (by invitation) Biochemistry 
Laby of the Dept of Psychiatry, and Dept of 
Pediatrics, Yale Univ , School of Medicine It 
has been suggested that irrevocable damage occurs 
in children w'hen clinical symptoms of cretinism 
becomes complete Recognition of thyroid hypo- 
function before all symptoms develop would per- 
mit earlier thyroid medication Because clinical 
cretimsm is accompanied by distinct decreases in 
serum precipitable iodine, measurement of serum 
iodine m questions of cretimsm might hasten 
diagnosis without reliance on clinical symptoms 
alone Serum precipitable iodines of 8 untreated 
cretin children were all subnormal, below 2 gamma 
per cent, in contrast to iodines ranging from 3 7 
to 7 9 of 66 non-cretin children With the exception 
of one cachectic child low iodines occurred only in 
cretins 

Measurement of serum precipitable iodine is 
more reliable than evaluation of serum cholesterol 
in the diagnosis of cretinism Iodines of 7 untreated 
children with clinical cretimsm were all subnor- 
mal Cholesterols of only 3 of these children were 
above 300 and of three were below 250 mg per cent 

Six cretin children have been followed after 
administration of desiccated thyroid The serum 
precipitable iodine of the child with best clinical 
response, has risen to 4 3 gamma per cent , those of 
the tw'o with persistent signs of thyroid hypo- 
function are only 1 6 and 2 4 gamma per cent The 
3 month baby with good clinical improvement was 
given f of a grain of thyroid daily and the 13 
month baby with poor clinical response k a grain 
Control of thyroid dosage to maintain a normal 
serum precipitable iodine might facilitate clinical 
improvement in children 

Application of the saturation principle to liver 
function M F Mason, G Hawley (by invita- 
tion), W Lewallen (by invitation) and H G 
Montgomery (by invitation) Parkland Hospital 
and Southwestern Medical College, Dallas, Texas 
Measurements of the maximum capacity of the 
livers of normal unanesthetized dogs to excrete 
bromsulfalein have been made as follows After a 
suitable priming dose the dye is injected by 
constant intravenous infusion at a rate estimated 
to maintain a constant high plasma level Urine is 
collected quantitatively over 10 to 20 minute 
periods and frequent blood samples are drawn 
to permit plotting the actual plasma concentration 
curve The rate of bromsulfalein excretion by the 



VMERICVN SOCILTL OP BIOLOGICAL CHEMISTS 


275 


liver is calculated from the rate of infusion cor- 
rected for the small amount lost m the urine and 
any observed ch inge in plasma concentration upon 
the confirmed assumption of an essentially extra- 
cellular distribution of the dye 

Preliminary results indicate that a maximum of 
about 0 4 mg dye/Lg body weight per minute may 
be disposed by dogs with plasma concentrations 
(3 to 6 mg %) winch appear to establish satura- 
tion of the mechanisms excreting the dye 

The findings of WierzuchowsLi and Fiszel 
(Biochem Zt 282 121 (1935) that the utilization 
of galactose is irregular during brief periods of 
infusion were confirmed In addition galactose is 
utilized to a considerable extent extra hepatically, 
and hence is unsuitable for the saturation proce- 
dure described above 

Experiments to establish the minimum satura- 
tion level for bromsulfalein, to relate the mass of 
dye disposed per unit tune to mass of liver tissue, 
and experiments upon dogs with experimental 
liver impairment or insufficiency are in progress 

The proteins of mammalian spermatozoa 
Dennis T ALaier and Lloyd E Thomas (intro 
duced by A G Hogan) Depts of Agricultural 
Chemistry ' and Biochemistry, 1 the Umv of Mis- 
souri, cooperating Neither boar nor ram sperma 
tozoa contain nucleoproteins extractable by 1 M 
or 2 M sodium chloride Spermatozoa from ejacul- 
ated semen were washed free of semen plasma and 
extracted with the sodium chloride solutions (1) 
without further treatment, (2) after extraction 
with alcohol and ether and subsequent drying 
and (3) after thorough grinding with powdered 
glass between closely fitting glass cones Ordinary 
methods of grinding failed to rupture the sperma 
tozoan heads 

Extraction of the washed, intact spermatozoa 
with sodium hydroxide solutions and subsequent 
neutralization of the extract has yielded fractions 
as follows (1) a small fraction precipitating at 
about pH 11, (2) a relatively large fraction pre- 
cipitating at about pH 6, (3) a fraction precipi- 
tating at about pH 3 Further work is in progress 
on the purification and characterization of these 
fractions 

Hepato-renal factors in circulatory homeosta- 
sis IX Properties of a partially purified hepatic 
vaso-depressor principle Abraham Mazur and 
Ephraim Shorr Dept of Medicine, Cornell Umv 
Medical College and The New York Hospital, 
New York City A vaso depressor principle 
(VDM), originating in liver and skeletal muscle 
as a consequence of low oxygen tensions, is regu- 
larly present in serum of animals during the irre- 
versible stage of hemorrhagic and tourniquet 


1 Missouri Agricultural Experiment Station 
3 School of Medicine Unu ersity of Missouri 


shock, and is produced by these tissues on anaero- 
bic incubation in vitro (Shorr, Ziveif ich and 
Furchgott, Science 102 ISO, 1945) VDM is ex- 
tractable from these tissues by physiological sa- 
line and assayed by the depression induced in the 
reactivity to epinephrine of the terminal arterioles 
and precapillary sphincters of the exteriorized rat 
meso appendix 

A VDM preparation obtained by saline extrac- 
tion of anaerobic beef liver has been partially 
purified and concentrated 8,000 times, on the 
basis of nitrogen content With the most active 
preparations, a positive test is obtained by the 
intravenous administration of 0 3 gamma solids 
into 100-150 gram rats It is non dialyzable and 
gives the characteristic protein tests Activity is 
rapidly destroyed by crystalline pepsin and tryp- 
sin and by low concentrations of iodine A par- 
tially purified TOM preparation contained 15 7% 
N, 0 1% P, 0 26% Fe and 0 5% reducing substances 
but no pentoses On acid hydrolysis, analyses have 
established the presence of glutamic acid, phenyl- 
alanine, tyrosine, arginine and histidine Histi- 
dine accounted for 21% of the total N, a value 
similar to and characteristic of globin from hemo- 
globin Hennn is absent Concentrated solutions 
have a light yellow color with no characteristic 
absorption maxima in the visible spectrum Pre- 
liminary data are available as to the behaviour 
of VDM during electrophoresis and ultracentrifu- 
gation l Aided by grants from the Josiah Mac?/, Jr 
Foundation and the Eli Lilly Co ] 

On the mechanism of the anomalous action 
of iodine in lowering the basal metabolic rate 
J F McClendon and Wm C Foster (by invita- 
tion) Hahnemann Medical College, Philadelphia 
Since we have shown that proteins can be 10 dm- 
ated under conditions compatible with life and 
that such proteins contain thyroxine, we have 
studied the lodination of proteins inside the 
pituitary gland of living sheep One sheep was fed 
100 mg potassium iodide per day for 66 days At 
the end of this period its pituitary gland weighed 
1 625 grams and contained 263 per cent as much 
protein bound iodine as the control The control 
sheep was fed 3 grams of thiouracil (deracil) per 
day for 41 days in order to bind any traces of iodine 
that co'uld not be eliminated from its food Its 
pituitary weighed 1 18 grams The sheep fed io- 
dide had a pituitary containing a much greater 
relative and absolute amount of protein bound 
iodine It is postulated that this protem-bound 
iodine acts like thyroid hormone in inhibiting the 
formation of thyrotropic hormone, and that the 
decrease m thyrotropic hormone leads to less 
activity of the thyroid and therefore lower basal 
metabolic rate We have confirmed these results on 
other animals to be reported elsewhere [Ike are 
indebted to the Ledcrle Labys for the deracil ] 
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The effect of folic acid on the vitamin A stores 
of rats A B McCoord (b> invitation), B L 
Goff (by invitation), C F Lavender (by invi- 
tation) and S W Clxusen Dept of Pediatrics, 
Lnn of Rochester School of Medicine and Dentis- 
try, Rochester, New York Two hundred and nine- 
teen 9 to 10 weeks old rats, the vitamin A stores 
of which were uniform, were divided as fairly as 
possible in regard to size and se\ into 8 groups 
Groups 1, 2, 3 and 4 weie given a punfied diet 
deficient in vitamin A and folic acid, but contain- 
ing all other substances essential for normal nu- 
trition Groups 5, 6, 7 and 8 received the same diet 
adjusted to contain 2 to 4% suecinylsulfathiazole 
Groups 1, 3, 5 and 7 received 25y to 2 mg of folic 
acid by injection or b> mouth each day Groups 
3, 4, 7 and 8 received 4000 International Units of 
provitamin A (carotene) by mouth eveiy other 
day After the rats had leceived the diets 46 days, 
they w'ere sacrificed 

Male rats which received folic acid grew better 
than those which did not, giowth was retarded 
by suecinylsulfathiazole The males had a highei 
concentration of vitamin A in their plasma than 
the females The concentration of vitamin A in 
the plasma was distinctlj' higher in rats which 
received succinyl sulfathiazole, due perhaps to 
failure of deposition of the vitamin in the livers, 
liberation of the vitamin fiom its stores or a “pro- 
tecting” effect of suecinylsulfathiazole The rats 
in groups 1 and 5 showed bettei growth but had 
smaller vitamin A stores in their livers than the 
rats in the corresponding groups 2 and 6 In fe- 
males, folic acid promoted the absorption of in- 
gested carotene and its storage in the liver as 
vitamin A 

CKybiotm metabolism in the chick R H 
McCoy, A E Axelrod, and Iv Hofmann (intro- 
duced by II E Longenecker) From the Dept of 
Chemistry, Untv of Pittsburgh, and Western 
Pennsyhania Hospital, Pittsburgh, Pennsylvania 
0\> biotin, the oxygen analog of biotin, can replace 
biotin in the nutrition of the chick This paper 
jiresents data concerning the mode of action of 
oxy biotin in the cluck In a balance study it was 
found that there was little difference between the 
total biotin content of newly hatched chicks and 
that of chicks maintained for three weeks on a 
biotin low diet Since the total intake of biotin 
for three weeks was less tlrnn 0 85yand about twice 
this amount appealed in the excreta, some bac- 
terial synthesis must have occurred However, 
this quantity is insignificant in terms of the 
chicks’ requirement for biotin Chicks which re- 
ceived a total of 32y of oxybiotm intramuscularly 
retained about 45% of this activity in body tis- 
sues Yu additional 10% was lecovered in the ex- 
creta 

Tissues from clucks inaint lined for six weeks on 


an egg-white diet contained the following amounts 
of biotin activity expressed as millinncrograms per 
gram of fresh tissue heart, 34, liver, 420, spleen, 
23, uid muscle, 12 In contrast, tissues from chicks 
given 10y oxybiotm per day for five weeks by intra- 
muscular injection contained heart, 220, liver, 
2590, spleen, 120, and muscle, 185 my/gram Y 
large amount of this activity was retained in 
bound foim since, for example, only about 5% 
of the total biological activity found in liver from 
injected chicks was liberated by autoclaving for 
two hours in aqueous suspension 

Observations on the action of ascorbic acid 
in adrenal cortical function Ralph W McIxll, 
Theodore S Cobbey, Jr (by invitation), and 
Quentin M Geiman (by invitation) Depts of 
Biological Chemistry and of Comparative Pathol- 
ogy and Tropical Medicine, Harvard Medical 
School, Boston, Massachusetts Ascorbic acid has 
been found necessary for the growth and multi- 
plication of the malarial parasite, Plasmodium 
hnowlesi, in monkeys ( Macaca mulatta) (Proc 
Soc for Exp Biol and Med 63 313, 1946) 
During the normal course of malarial infection 
with P hnowlesi, there are shaip decreases in 
liver glycogen and adrenal and blood ascorbic 
acid, with the production terminally of an acute 
state of stress These facts suggested the possi- 
bility of determining the mode of action of ascorbic 
acid by studying the interrelationship of adrenal 
hormones and ascorbic acid, with special emphasis 
on the liver glycogen 

Adrenal cortical hormone extract (Parke-Davis, 
Eschatin) and 11-dehydrocorticosterone (kindly 
supplied by Merck A Co ) were injected subcu- 
taneously into 24 hour fasted normal and ascorbic 
acid deficient guinea pigs The normal animals 
gave a 5-fold increase of liver glycogen, while 
ascorbic acid deficient ones showed no increase 
Liver glycogen values for the vitamin deficient 
animals were not as low (0 23%) as the normal 
fasted pig values (0 09%) Determination of liver 
glycogen after intervals of fasting indicated that in 
vitamin C deficient anunals there is a slower than 
normal decrease of liver glycogen, and no subse- 
quent rise It appears, therefore, that ascorbic 
acid deficient guinea pigs have decreased rates of 
glycogenolysis and gluconeogenesis 

An additional observation of considerable in- 
terest in the hormone treated normal guinea pigs 
was a 50 per cent drop of the adrenal ascorbic acid 
Hypophysectomy did not prevent this effect 
Adrenal cholesterol values are being determined 
and the study extended to include monkeys 
[ Supported by a Grant-m aid to Harvard Umv 
from the United States Public Health Service ] 
Amino acids m the nutrition and metabolism 
of malarial parasites RxlphYV McKee, Quentin 
M Geiman (by invitation), and Thfodori S 
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Cobbli , Jn (by invitation) Dcpls of Biological 
Chemistry and of Comparalnc Pathology and 
'1 roptcal Medicine, Hanard Medical School, Bos- 
ton, Massachusetts Moulder and Evans (J Biol 
Client 164 145, 1946) recently slion ed that clucken 
erjtlirocytcs containing the malarial pvrasitc, 
Plasmodium gallinaceum, are able to hydrolyze 
the host erythrocytes’ protein Thus it seemed 
desirable to determine whether oi not malarial 
parasites form their ow n protein from that of the 
red cells 

Utilizing simian erythrocytes parasitized with 
P hnoulcsi and the plasma replacement cultural 
technique (J Exp Med 84 607, 1946), we found 
that d, 1 methionine (1 0 mg per tent) is the only 
amino acid required in the culture medium foi 
growth and multiplication in 24 hours It would 
appear, therefore, that the parasite must use some 
of the protein in the host cell to form its own pro- 
tein Whether the methionine is being utilized 
solely for the formation of parasite protein or for 
other biological processes as well, cannot be stated 
at the present time In our cultures, methionine 
is not replaced by choline or by choline plus homo- 
cystinc The effects of analogs of methionine on 
growth and respiration are being evaluated 

In our study of the various essential and non- 
essential anuno acids, using glucose as substrate, 
we found that d, 1 methionine stimulated the 
oxjgen uptake of the parasitized erythrocytes by 
30 per cent The other annno acids have no sig- 
nificant stimulatory effect 

Moreover, it has been determined that the ad- 
dition of 16 mg per cent of Steam’s ammo acids to 
the culture medium enhanced tn vitro growth and 
multiplication of the human malarial parasites, 
P vnax and P falciparum [ Supported by a Grant- 
m aid to Hanard TJnw from the Un ted Stales 
Public Health Service ] 

Separation and properties of bovine whey 
Proteins T L McMeekin, E DellaMonica 
(by invitation) and J H Coster (by invitation) 
Eastern Regional Research Laby , Philadelphia 
18, Pa Electrophoretic analysis of bovine whey 
indicated the presence of at least four components 
in significant quantities The relative proportion 
of each component varied with the stage of the 
lactating period The variations were particu- 
larly striking at the beginmng and end of lactation 
The portion of whey insoluble in 2 0 M ammonium 
sulfate was found to be largely composed of mate- 
rial with a mobility (sq cm per volt per second) 
of 2 4 X 10~ s and 4 3 X 10" 5 at a pH 8 3 On frac- 
tionation with ammonium sulfate, an electropho- 
retieally homogeneous product with a mobility of 
2 4 X 10 -5 was obtained The presence of a frac- 
tion w ith a mobility of 1 S X lO -5 , characteristic 
of colostrum globulin, could not be detected in 
these fractions from normal milk 


The electrophoretic pattern of whey indicated 
that 0 lactoglobulin made up about 65% of the 
total protein of whey Crystalline |9 lactoglobulin 
amounting to 80% of the total 0 1 ictoglobulin as 
indicated electrophoreticnlly was isolated and 
found to be homogeneous at pH 7 0 to 8 4 However, 
this material was not homogeneous at pH 4 S 
(Li, C H , H A C S 68 3 2716 (1946)) The 0- 
lactoglobulin gave a solubility in water, after re- 
peated crystallizations, of 0 16 mg N per ml at 
3 0°C Further crystalline material was obtained 
after the removal of 0 lactoglobulin by precipitat- 
ing the filtrate with ammonium sulfate Ifter 
dialysis of this precipitato at 4 7 amorphous mate- 
nal was precipitated On making the filtrate to pH 
5 2 and removing salt, crystals were obtained 
These crystals gave a higliei solubility m water as 
well as in dilute salt solutions than did the main 
portion of 0 lactoglobulin There was no differ- 
ence m the mobility of these fractions at pH 8 4 
The biuret reaction The measurement of the 
amount of copper bound John W Mehl, Rich- 
ard J Winzler, and Eva Pacoxska (by invita- 
tion) Dept of Biochemistry and Nutrition, Untv 
of Southern California School of Medicine The 
amount of copper combined with the protein in 
the biuret reaction has been studied, using the 
general method applied by Borsook and Thimann 1 
to a similar problem Increasing amounts of copper 
added to alkaline solutions containing a fixed con- 
centration of protein Measurements of the light 
absorption were used in the calculation of the 
protein copper complex, and polarographic meas- 
urements were used to determine the free copper 
The copper combined with protein has been ex- 
pressed in terms of the number of grains of protein 
for each copper atom Assuming that the complex 
involves the bonding of each copper atom to four 
peptide linkages, 3 the average residue weight of 
the protein may be calculated The average residue 
weights obtained were 100 for bovine and human 
serum 0 globulin, 150 for bovine serum albumin, 
and 130 for human serum albumin 

A dissociation constant for the complex could 
also be calculated Although errors in the original 
measurements are considerably magnified in the 
calculated values of the constant, no evidence of a 
consistent change with concentration was found 
with a ten fold change in copper concentration 
Calculated as the product of the concentration of 
free copper and free protem divided by the con- 
centration of combined copper (all expressed in 
gm per 100 ml ), the dissociation constant ranged 
from 1 X 10 -3 to 4 X 10~ 3 Considering each four 
peptide bonds as one concentration unit of protein, 


1 Borsook H and Tiumann K V J Biol Chem 98 671 
(1932) 

* Rising M B and lang P S J Biol Chem 99 755 (1933) 
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the dissociation constant in conventional units 
would be ibout 2 X 10“ 1 

The specificities of some dehydrogenases to- 
ward pyridine nucleotides Alan H Mehler (by 
invitation), Arthur Ivornberg 1 (by invitation), 
S inti ago Grisoiia (by invitation), and Severo 
Ochoa Depls of Pharmacology and Chemistry, 
A ew York Univ College of Medicine Moulder, 
Vennesland, and Evans, (J Biol Chem , 160 305, 
1915) reported that malic, lactic, and isocitric 
dehydrogenases in pigeon tissue extracts use 
either diphosphopyndine nucleotide (DPN) or 
triphosphopyridine nucleotide (TPN) By spec- 
trophotometnc measurement of pyridine nucleo- 
tides at 340 mu, we find that with oxaloacetate, 
pure malic dehydrogenase from pig heart (Straub, 
Z Physiol Chem 276 63, 1942) reacts about fif- 
teen times more rapidly with DPNrcd than with 
TPN rt .d, with pyruvate as substrate, the corre- 
sponding ratio of activities for crystalline lactic 
dehydrogenase is 100 1 The same reactions in 
pigeon liver preparations have similar ratios 
Isocitric dehydrogenase (pig heart and pigeon 
liver) reacts exclusively with TPN We confirm 
reports from Euler’s laboratory that 1 (+) glu- 
tamic dehydrogenase, in liver extracts, reacts 
equally well with DPN or TPN 

Moulder, et al , also described a dismutation 
between pyruvate and isocitrate, forming lactate, 
a-ketoglutarvte and CO*, catalyzed by pigeon liver 
preparations with either DPN or TPN as coen- 
zyme Since isocitric dehydrogenase was believed 
to require specifically TPN, we investigated this 
reiction further Pig heart extracts containing 
isocitric dehydrogenase and oxalosuccinic car- 
boxylase, but little lactic dehydrogenase, catalyze 
this dismutation with TPN, but not with DPN, 
after crystalline lactic dehydrogenase (from beef 
heart, Straub, Biochem J , 34 483, 1940), is 
added Pigeon liver extracts also require TPN 
1 cihcally to catalyze this reaction [(Supported 
grants from The Rockefeller Foundation, The 
lencan Philosophical Society, The Williams 
ll aterman Fund, and the American Cancer Society ] 
The oxidative reaction of fermentation Otto 
Mlverhof and Peter Oesper (by invitation) 
Dept of Physiological Chemistry, School of Medi- 
ant, bniv of Pennsyliania, Philadelphia If the 
oxidative reaction of fermentation is written 
d glyceraldehyde-3 phosphate + phosphate + 

+ 

DPN 

d glycxrit acid-1 ,3 diphosphate + DPNH + H + 
the requirements of the law of mass action for this 
equilibrium have been shown to be fulfilled for 


1 Di\ 1310a of Phi lologj, National Institute of Health, U 

S Public Health Sen ice 


every component of the system over a range of 
about 500 I The oxidizing enzyme of yeast, puri- 
fied according to Warburg and Christian, served 
as catalyst Since the isolated system [DPNH] 
= [glyceric acid-1 ,3 diphosphate,] the equation 
can be tested by keeping all components of the 
equilibrium constant except one In this case 

] 0 g [DPNH] _ j og x _j_ j og j-, w j iere x ]s van _ 


[DPN] 

able component Log x plotted against log 
fDPNHl 2 

■ — - founs a straight line inclined at 45°, 


[DPN] 


when x is glyceraldehy dephosphate, inorganic 


phosphate or 


When all components are kept 


fDPMHl^ 

constant except cozymase, the equation M- 

[DPN] 

= K is likewise fulfilled 

From these findings alone, it follows that a 
dissociable “diphosphoglyceraldehyde” cannot 
form in any large percentage, since this would 
alter the slope and straightness of the curves By 
combining this equilibrium with those of tnose- 
phosphate isomerase and aldolase the conditions 
for detecting an addition product between phos- 
phate and glyceraldehydephosphate are improved 
But even then the apparent IC isorncraee for 


total glyceraldehyde ester 
dioxyacetonephosphate 


is only slightly increased For a very high con- 
centration of phosphate (0 15 M) the apparent 
K.som is increased from 0 042 to 0 057 on the 
average Although this may be taken as an in- 
dication for an excess formation of glyceraldehyde- 
ester due to some addition product, the reactivity, 
even at low concentrations of phosphate, becomes 
understandable only on the assumption that 
this product does not form except m the presence 
of the oxidizing system and in its enzymatic field 
of action 

The urinary vitamin excretion of young men 
during rehabilitation following semi-starvation 

Olaf Mickelsen and Ancel Iveys Laby of Physi- 
ological Hygiene, Univ of Minnesota, Minneap- 
olis Thirty-two men who lost 25% of their original 
weight during six months of semi-starvation were 
divided into four groups receiving 2630, 3030, 
3430 and 3S30 Cals per day respectively One-half 
of the men in each group received 1 mg thiamine 
and 1 5 mg riboflavin per day as pills whereas the 
others received placebos Three day urine samples 
were analyzed for thiamine, pyrannn and ribo- 
flavin after 6 and 12 weeks of rehabilitation The 
thiamine excretion was linearly related to the 
intake and the values for all groups conformed to 
the same straight line This line had a slope about 
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tlircc times is steep ns that for the excretion- 
mt ike relation, m normal men, m other words, 
these previously starved men, who were laying 
down new tissue at a rapid mte, excreted in com- 
parison with normals, about three times as much 
thnmine is would be expected from the intake In 
contnst, the pjramin excretion did not depart 
from the normal relation to intake, as a result, 
the proportion of thiamine to pyrarnm in the urine 
w is grossly abnormal 

The daily riboflavin excretion for the plicebo 
groups receiving X 9 to 3 6 mg riboflavin per day 
was 0 07 to 0 25 mg , whereas that for the supple- 
mented groups at intakes of 3 4 to 5 1 mg was 
0 90 to 1 36 mg [ Sponsorship will be acknowledged 
m later publication ] 

The excretion of 17-Ketosteroids b) normal 
joung men Ermav 0 Miller, Olaf Mickelsex 
and Ancel Kexs Labij of Physiological Hygiene, 
Umv of Minnesota, Minneapolis The urinary 
excretion of total, neutral 17-ketosteroids by 
normal young men was studied by means of the 
Zimmermann colorimetric procedure applied to 
the extract from 2 ml of urine This gives the same 
results as the macro procedure and excellent re- 
cox cries of added androsterone 

Twelve sedentary men (ave age = 2S) on their 
regular diets excreted per 24 hrs 11 3 ± 3 5S mg 
of 17-ketosteroids Each individual seemed to 
hate a characteristic level of excretion Two to 5 
samples secured from each of 12 subjects 7-81 
days apart showed an average deviation of each 
man from tndn idual mean 24 hr excretion of 5 5% 
(<r = ± 3 67) 

In a series of 55 samples from 12 men main- 
tained on a constant regimen of diet and activity 
the average excretion of 17-ketosteroids during the 
day was 0 47 ± 009S mg per hr while that at 
night was 0 27 ± 0 054 mg 

In 4 young men, the hourly 17-ketosteroid ex- 
cretion was followed during minimal physical 
activity Three of the men showed considerable 
fluctuations m excretion during the day with an 
indication that peaks in the excretion curve fol- 
lowed the meals The fourth showed very little 
change throughout the day One subject essentially 
duplicated his excretion curve 4 weeks later In 
none of these cases was there a simple uniform 
trend ux the excretion curve throughout the day 
{ Sponsorship for this work will be acknowledge in 
final publication ] 

Changes in rat lner enzyme activity with in- 
anition Leon L Miller (introduced bj ff H 
Pearlman) Dept of Biochemistry, The Jefferson 
Medical College, Philadelphia, Pa The activity 
of rat liver catalase, xanthine dehydrogenase, 
cathepsin and alkaline phosphatase has been meas- 
ured by using homogenates of the livers from Sher- 


man strain rats after complete starvation for 7 
days 

When compared with well fed normal controls 
on a 25% casein diet adequate in vitamins, the 
livers of the fasted annuals show a loss of catalase 
activity w Inch parallels the loss of liver protein 

The xanthine dehydrogenase activity is even 
more markedly reduced so that the activity ex- 
pressed in units per gram of liver protein of fasted 
rats is significantly lower than that of the normal 
livers The difference is even greater when ex- 
pressed in terms of units per hundred grams in- 
itial body weight 

Cathepsin activity per gram liver protein is 
maintained or increased with starvation, however, 
the activity per 100 grams initial body weight may 
decrease somewhat The alkaline phosphatase 
activity behaves similarly 

The pigment, lipids and proteins of the malaria 
parasite (P knowlesi) Dempsie B Morrison 
and Harold A Jeskei (by invitation) Dept 
of Chemistry, Umv of Tennessee, Memphis Par- 
asites, isolated from the erthrocytes of infected 
monkeys, were prepared free of hemoglobin and 
stroma, and were analyzed as isolated or after 
dry ing at 70° The avenge composition of 5 prep- 
arations, expressed as per cent, was pigment 
10 4, lipids 28 8, and protein 60 7 The pigment is 
known to be hematin The prltein is sparingly 
soluble m veronal buffer at pH S 6, contains ap- 
proximately 14 per cent nitrogen, and is separable 
into 3 components on electrophoresis in veronal 
buffer at pH S 6 The extracted lipids, w Inch con- 
tain some pigment, vary in color from light amber 
to dark brown, are solid at room temperature and 
are quite viscous at 37° They contain from 16-32 
per cent of non saponifiable material, chlosterol 
being the mam component The fatty acid fraction 
contains less than 0 3 per cent volatile acid, 36 
per cent stearic acid, and 41 per cent of a liquid IS 
carbon unsaturated acid (oleic?) 

To study alterations m composition of the host 
cell resulting from parasite infection, suspensions 
of washed erythrocytes (0 9 per cent NaCl) have 
been analyzed Five normal and 14 monkeys at 
varying stages and intensities of infection were 
used All concentrations were calculated to unit 
concentration of 1 mM per 100 ml of cell suspen- 
sion We find that as the parasite pigment increases 
and the hemoglobin decreases maximal changes in 
erthrocyte composition occur as follows total 
nitrogen decreases by 44 per cent, total solids de- 
crease by 35 per cent, the lipids increase by 550 
per cent 

Changes m the electrophoretic pattern of the 
plasma proteins of monkeys (macaca mulatta) 
with infections Dempsie B Morrison, Edward 
H Block (by invitation), and Harold A Jeskey 
(by invitation) From the Dept of Chemistry, 
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Lmv of Tennessee, Memphis Plasma proteins of 
37 monkeys have been analyzed in the Tiselius- 
Longsworth apparatus Eighteen of the monkeys 
were normal and served as controls, 19 were in- 
fected, 17 with P knowlesi, and 2 with tuberculo- 
sis Those with malaria survived from 4-13 days 
after parasites appeared in the blood Plasmas were 
diluted with and dialyzed against veronal buffer 
(pH S 6) When thus prepared and electrophoresed 
for 120-200 minutes, undei optimal conditions 
plasmas of both normal and infected monkeys ex- 
hibited in both ascending and descending patterns 
9 components exclusive of the beta anomaly 
These components, in order of increasing mobility, 
were gamma, fibrinogen, X, 2 betas, 3 alphas, and 
albumen In most patterns, however, the alpha i 
and X components were not separated from albu- 
men and fibrinogen, respectively Accordingly, 
the albumin and fibrinogen measurements include 
the alphai and X components Average changes in 
the electrophoretic components of the malarious 
plasmas, expressed as per cent of the average 
normal values, were albumen, —26 2, alphas, 
+115 0, betas, —16 8, fibrinogen, +71 4, gamma, 
—43 Except for the gamma component all changes 
were statistically significant In the infections of 
longest duration the gamma globulin tended to 
rise above normal The A/G ratios fell progres- 
sively with the duration of the infection, average 
values for the ratio being as follow s 4-day survival , 
0 77, 5 day survival, 0 61, 6-day survival, 0 53, 
7-day or longer, 0 40 The average A/G ratio for 
the normals was 1 03 Tubercular plasmas exhib- 
ited essentially the same patterns as observed in 
the longest surviving malarious group except for 
an increase in beta globulins 

On the determination of fibrinogen Peter R 
Morrison (introduced by John T Edsall) Dept 
of Physical Chemistry, Harvard Medical School 
Fibrinogen is the plasma protein which forms 
fibrin under the action of thrombin, and its de- 
termination must be based on this defining char- 
acter However, the yield of this reaction is 
subject to negative errors due to incomplete pre- 
cipitation of fibrin, and positive errors due to 
occlusion of other plasma components Conditions 
under which the amount of clot formed represents 
actual fibrinogen can only be determined using 
purified reactants 

Tjsmg fibrinogen and thrombin fractionated 
from hum in plasma by ethanol precipitation, com- 
plete yields were obtained at pH 6 3 at fibrinogen 
concentrations from 0 5 to 2 0 grams/1 , and throm- 
bin concentrations from 0 05 to 0 20 umts/cc 
Reduced yields were obtained at both higher and 
lower concentrations of the reactants 

Other proteins were occluded in proportion to 
their concentration but varying widely with their 
nature Occlusion of serum albumin or 7 globulin 


was negligible, but 10-25% of certain phsnu 
lipoproteins were occluded and could increase the 
clot weight by as much as 150% 

Study of the effect of fibunogen and thrombin 
concentration and pH on occlusion levealed that 
conditions tending to minimize occlusion dso 
favor formation of coarse stiuctuied clots which 
are opaque and synenze strongly Since proteins 
of high molecular weight weie occluded while 
smaller ones weie not, physical entrapping in the 
clot appears important although othei propeities 
may also play a part 

Optimal conditions foi obtaining complete 
yields together with minimal occlusion appeal to 
be fibrinogen, 1 gram/1 , thrombin, 0 05 umt/cc , 
pH, 6 10-6 20, clotting time 10-20 hours When 
occlusion occurs its magnitude may be estimated 
and corrections made 

Hemostatic properties of hemolytic agents 
M E Muhrer (by invitation) and A G Hog in 
Dept of Agricultural Chemistry, Jj niv of Missoni 1 
When hemolyzed red cells were injected intra- 
venously into hemophilia-like swine there was an 
immediate sharp drop in the coagulation time The 
effects, howevei, were so large, sudden, and tran- 
sient, that it seemed desirable to devise a means 
that would break the blood cells down slowly and 
continuously in the circulation This was attained 
by the use of hemolytic agents Acetyl phenylhy- 
drazine, a hemolytic agent, improved hemostasis 
when injected subcutaneously Thiodiphenyla- 
nnne and 11-dipropyl-disulfide, both hemolytic 
agents, w’ere mildly effective hemostatic agents 
when administered orally The feeding of onions 
had a similar effect Saponin and sodium oleate 
produced a temporary sharp drop in the coagula- 
tion time when injected intravenously This 
initial reduction, however, was followed by a 
negative phase in which the coagulation time was 
longer than before injection The intravenous in- 
jection of hemolyzed red cells or a hemolytic 
agent such as saponin caused a sharp decrease in 
fibrinogen, cell volume, and piothrombin along 
with the immediate decrease in coagulation time 
Saponin injections stimulated an increased pro 
duction of fibunogen after the immediate initial 
drop and eliminated the possibility' that the re- 
fractory coagulation phase was due to afibrinogene- 
mia The refractory phase of the coagulation time 
was accompanied by a further decrease in pro- 
thrombin and it was postulated that the prolonged 
coagulation time was due to hy'poprothrombinemia 

Isolation of alpha-mono-palmitm from pan- 
creas Paul L Munson (by invitation), M\n\ 
Ellen Jones (by invitation), Arthur E Heath 
( by invitation), and F C Ixoch Biochemical Re- 
search Dept , irmour Labys , Chicago Hog pan- 
creas was ground and extracted with 60 per cent 
alcohol The aqueous alcohol extract was concen- 
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trated to small v olume under diminished pressure, 
and after removal of separited fat, extracted with 
petroleum ether Pearly white crystals of alpha- 
mono palnntm separated m the petroleum ether 
hver, and weic, essentially pure ifter one crystal 
lization from CC1» 

Saponification w ith alcoholic base y lelded essen 
tially pure palmitic acid, characterized by melting 
point, mixed melting point, and neutralization 
equivalent, and glycerol, identified by acrolein 
formation, specific gravity, refractive index, boil 
mg point, acetyl number, and formation of the 
tn-benzoate The isolated alpha monopalmitm 
was differentiated from beta mono palnutin by 
reaction with periodic acid and melting point, and 
further identified by sapomfication equivalent, 
acetyl number, and preparation of the di-benzoate 

The yield was 0 2 to 0 5 per cent of the weight 
of the fresh pancreas The relative magnitude of 
the yield of alpha mono palnutin on application 
of this procedure to other animal tissues is under 
investigation The significance of the possibly 
unique high content in the pancrease remains 
undetermined 

The gastric proteinase of yellow fin tuna 
(Neothunnus macropterus) Earl R Nonius and 
J uies C Mathies (by invitation) Dept of Bio 
chemistry , School of Medicine, Vmv of Washing- 
ton, Seattle 5 Previous work in this laboratory 
lias shown that fish “pepsins” are markedly dif- 
ferent from those of warm blooded animals Yellow 
fin tuna “pepsin” was crystalized as needles by a 
modification of procedures previously used for the 
crystallization of pepsins The activity of the 
purified preparation as measured by the Anson 
and Mirsky method with denatured hemoglobin 
is 0 56 pepsin units per mgr of protein nitrogen at 
pH 1 6, which is approximately twice that of swine 
pepsin This enzyme was found to be less soluble 
than pepsins previously worked with and lower 
concentrations of ammonium sulfate were used in 
salting out the enzyme The minimum solubility 
was found to be at pH 3 0 The pH of greatest ac- 
tivity is 2 5 to 2 6 The enzyme is quite stable over 
the pH range 2 4 to 5 3 in dilute solution and is 
rapidly inactivated in alkaline solution Other 
properties of the enzyme are repotted 

Changes m nucleoprotem concentration in 
regenerating liver Alex. B Novikoff (by invi- 
tation) and Van R Potter McArdle Memorial 
Laby , The Univ of Wisconsin Ribonucleic acid 
(PNA) and desoxyribonucleic acid (DNA) con- 
centrations were deternuned at varying intervals 
follow mg partial hepatectomy , from 13 hours to 
23 days The rate of liver growth during this 
period was calculated on the basis of % weight of 
the original liver restored 

The highest concentrations of PX A were found 
during the time of rapid grow th (1^-4 day s after 


partial hepatectomy) The increased PNA con- 
centration in the growing liver was expressed m 
terms of PNA concentration in the original liver, 
on a dry weight basis The maximum increase 
obtained in any animal was 62% Plotting % in- 
crease in PNA against time revealed the rate of 
increase to be moat rapid between 1J and 3 days 
This was also the period of most rapid liver grow th 

No consistent correlation was found between 
the rate of grow th and changes in DNA concen- 
tration 

Several rapidly growing livers with high in- 
creases m PNA (1J-3 days) and several slowly 
growing ones with little or no increase in PNA 
($-1$ and 5-19 clays) were also analyzed for the 
following compounds adenosine triphosphate, 
adenosine diphosphate, adenylic acid, free pen- 
tose-phosphate, lactic acid and glycogen Except 
for the very low concentration of glycogen in the 
animals J day after partial hepatectomy, the con- 
centration of these substances varied no more 
among these animals than among controls 

Response of penicillin-resistant strains of 
staphylococcus aureus to extract of beef brain 
Leo G Nutini and Sr Eva Mama Lynch (in- 
troduced by Fred W Oberst) From the Dept of 
Experimental Medicine, Inst Dm Thomae, 
Cincinnati In one experiment (I) subcutaneous 
infections were established in a Benes of 18 mice 
for each of 24 strains of Staphylococcus aureus 
proven resistant to penicillin in various laborato- 
ries, 6 were untreated, 6 received 1,000 O U 
sodium salts of penicillin, subcutaneously, daily, 
and 6 received 50 mg brain extract soluble in 80 
per cent alcohol, subcutaneously, daily In an- 
other experiment (II) 25 strains were used, one 
dose of either penicillin or brain extract was 
given 2 to 6 hours prior to inoculation, and treat- 
ment was continued The results of the two groups 
are as follows 



I 

Therapeutic 
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II 

Prophylactic 

senes 


Mortal 
lty (per 
| cent) 

Heating 

tune 

(days) 
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Healnij, 

tune 

(days) 
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SI 


so 


Penicillin treated 

95 I 

22 

78 1 

20 

Brain extract treated 

1 4 

7 

0 6 | 

U 


The results indicate the effectiveness of brain 
extract 

To determine whether the organism would de- 
velop resistance to brain extract, mice were in- 
oculated with either a 12-hour, a 15 day, or a 30- 
day culture (3 day transfers) of each of the 25 
different strains in media containing either 5 71 
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O U penicillin per ml or 0 5 per cent brain ex- 
tract The mortality is as follows 



12 hour 

lo day 

30-day 

Total mice 

450 

390 

360 

Control 

85% 

55% 

60% 

Cultures with penicillin 

34% 

89% 

100% 

Cultures with bram extract 

2 6% 

3 8% 

0% 


All lesions in the penicillin series were purulent 
Only one lesion developed in the bram extract 
series, and it contained pus for 2 days There is no 
indication that the organisms develop resistance 
to brain extract 

Reversible oxidative decarboxylation of malic 
acid Severo Ochoa, Alan H Mehler (by in- 
vitation), and Arthur Ivornberg 1 (by invita- 
tion) Depts of Pharmacology and Chemistry, New 
York Univ College of Medicine The mechanism of 
CO: fixation in pigeon liver extracts has remained 
rather obscure We have now obtained from pigeon 
liver an enzyme preparation that, in the presence 
of Ain -1-1 ", catalyzes the reversible reaction 

1-malate + TPN OI ;=i pyruvate + CO- + TPN rc d (1) 

Reaction (1) is followed speetrophotometrically 
at 340 my 

The new' enzyme has been purified 30-40 fold 
by fractionation with alcohol at low temperature 
and fractional adsorption on alumina gel It is 
specific for triphosphopyndine nucleotide (TPN) 
There is no reaction with diphosphopyndine nu- 
cleotide (DPN), fumarate, or phosphopyruvate 
Neither orthophosphate nor adenosine triphos- 
phate participates in this reaction 

Reversibility of reaction (1) is demonstrated 
by the fact that in the presence of the enzyme, 
TPNrod is rapidly oxidized on addition of pyruvate 
and NallCOj saturated with CO: Moreover, 1- 
malate is formed through the TPN-lmked dismu- 
tation pyruvate + CO ; + glucose-6-phosphate 
= 1-malate + 6-phosphogluconate w'hen the liver 
preparation is incubated with Mn ++ , pyruvate, 
CO:, glucose 6-phosphate, glucose phosphate de- 
hydrogenase, and TPN 

Reaction (1) does not take place, whether in 
the presence of DPN or TPN, with a combination 
of pure malic dehydrogenase, purified oxaloacetic 
carboxylase ( from M Lysodeikhcus) , and Mn ++ 

[ Supported by grants from the U S Public Health 
Service, The Rockefeller Foundation, The 1 men- 
can Philosophical Society, and The American 
Cancer Society 1 

The efTect of biotin deficiency on liver cho- 
lesterol storage in rats Ruth Okey, Samuel 
Lepkoasky and Richard Pencharz (by invita- 


1 Dniaion of Physiology National Institute of Health U S 
Public Health Sen ice 


tion) From the Dept of Home Economics and the 
Division of Poultry Research, College of Agricul- 
ture, Univ of California, Berkeley, and the Dept 
of Pathology, Alt Zion Hospital, San Francisco 
Biotin deficiency has been produced m rats placed 
at weaning on diets containing 36 per cent dried 
whole egg or 10 8 per cent dried egg white, with 
extracted casein, salts, sucrose and a crystalline 
vitamin mixture Each diet furnished 2 mg of 
folic acid, 500 mg each of choline and inositol, 
and 10 grams cholesterol per kilogram 

Food intakes remained normal, even after biotin 
deficiency was W’ell established 

Liver cholesterol values in animals fed these 
cholesterol-rich but biotin-poor diets were in the 
ranges previously noted for cholesterol-low diets 
containing raw casein, starch and yeast Adding 
biotin to the egg diets produced marked liver 
cholesterol storage as well as clearing up of the 
deficiency symptoms Rats placed at weaning on a 
cholesterol diet in which highly extracted casein 
was substituted for the egg white showed little 
liver cholesterol storage Addition of biotin gave an 
average liver cholesterol value of 3 5 per cent in 9 
weeks, as contrasted wuth 0 39 per cent for the 
animals on the egg w lute cholesterol diet Another 
series of rats fed the extracted casein-cholesterol 
diet with biotin by pipette had 2 per cent liver 
cholesterol after 4 w eeks on diet A group of these 
animals was transferred to the biotin low diet 
without cholesterol and within 48 days the liver 
cholesterol had decreased to 0 21 per cent [Part 
of this work was supported by funds from the Guar- 
lermasler Food and Container Institute for the 
Armed Forces Committee on Food Research Con- 
tract W -11 -009 Q M -70202 ] 

Hyperglycemia following intravenous injec- 
tion of insulin preparations Norman S Olsln 
(by invitation) and J Raymond Klein Depts 
of Psychiatry and Biological Chemistry, Univ of 
Illinois College of Medicine, Illinois Neuro- 
psychialric Inst , Chicago It has been reported 
that intravenous injection of an insulin prepara- 
tion (Lilly) into rabbits was followed by a marked, 
initial hyperglycemia In contrast, injection of 
another preparation (NOVO) did not produce 
hyperglycemia (Duve, Christian de, Glucose, In- 
suline, et Diabete , pp XXVII, 307, Masson et 
Cie , Pans, 1945) In the present investigition, 
carried out with cats, it was found that intra- 
venous injection of commercially available prep- 
arations of crystalline zinc and amorphous insulin 
(Lilly, Sharp & Dohme, and Squibb) and crystal- 
line zinc insulin not containing preservative 
(Lilly) was followed by an initial, transient hy- 
perglycemia, in contrast, no hyperglycemi i w is 
noted after intramuscular injection The increase 
in blood glucose following intravenous injection, 
was observed in animals under three experimental 
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conditions — mt ict, panh zed with dihjdro /?- 
erythroidvne, uid anesthetized with amjtil The 
increase in glucose was evident following adminis- 
tration of 0 1 unit insulin per kilogram body 
weight, and was marked (30 nig per 100 ml blood) 
following 2 units per kilogram The maximum 
increment was at 5-10 minutes after injection, md 
the blood glucose returned to the control level 
about 20 minutes after injection, at which time 
hypoglycemia ensued The h> perglyeemic effect 
was found to be more pronounced in the anesthe 
tized cats than in the others In similar e\ 
peruuents with a “NOVO” insulin preparation 
(Terapeutisk Lnboratonum A/S, Copenhague, 
Danemark) no hyperglycemia occurred 

Excretion of gljcocjamine by rats on low 
methionine, low choline diets Robert E Olsov 
(by invitation), Howard V Edek (by invitation), 
and Frederick J Stxre Dept of Nutrition, 
Hanard School of Public Health, and Dept of 
Biological Chemistry, Hanard Medical School, 
Boston The formation of creatine from glycoey- 
anune and methionine in the liver of the rat is well 
established The possibility that this reaction 
would be retarded mammals fed diets deficient in 
labile methyl groups led us to stud} the excretion 
of glycocj amine by rats fed low methionine, low 
choluie diets 

Male albino rats weighing from 225-295 grams 
were divided into six groups of 3-6 rats and fed 
three levels of methionine with and without added 
choline for six weeks The source of the methionine 
was alcohol extracted peanut meal and/or casein 
supplemented m each case with c} Stine to make 
the total sulphur content 0 19% Diet 1, 2, and 3 
contained 0 12%, 0 30%, and 0 54% methionine 
respectively Diets 1C, 2C, and 3C contained the 
same amounts of methionine plus 0 3% choline 
chloride 

All animals grew from 1 1-2 5 grams per day 
The mean daily excretion of gl}coc} amine in milli- 
grams per day per kilogram bodj weight for groups 
fed their respective diets were 1, 245 ± 06, 
1C, 12 2 ± 01, 2, 116 ± 11, 2C, 79 ± 05, 3, 
5 0 ±02, 3C, 4 9 ± 0 1 In contrast to the excre- 
tion of gl}cocyannne, the excretion of creatine and 
creatimne was relatuely unaffected On the basis 
of methyl equivalents, choline was much less ef- 
fective than methionine m controlling the urinary 
level of gl}Coe}amme These data suggest that 
in the absence of adequate dietary methionine, 
the methylation of glycocyamme is impaired and 
as a consequence glycocj amine appears in the urine 
in increased amounts 

Blood levels of certain constituents m normal 
adults before and after ingestion of rutin Ex xx- 
gekine Papxgeorge and Foster Adxir (intro 
duced by Howard B Lewis) Emory Umv Rutm, 
the rhamnoglucoside of quercetin, is said to pos- 


sess vitamin P activity and this may be associated 
with the physiological action of vitamin C Since 
practically nothing is known as to how vitamin P 
strengthens capillary resistance, this study was 
undertaken to see if rutm has anj grossly notice- 
able effect on the level of certain blood constitu- 
ents which may be involved in membrane perme- 
ability 

Fifteen normal adults volunteered to go on a 
low ascorbic acid diet for four weeks During the 
third and fourth week they took 100 mg of rutin 
by mouth daily Rutin was then discontinued and 
for four more weeks the normal diet was supple- 
mented dail} w ith 100 mg of ascorbic acid During 
the last two weeks of high ascorbic acid intake, 
rutin was again administered in 100 mg doses 
daily At the end of each of the eight weeks blood 
was collected and analyzed, the plasma for as- 
corbic acid, and the serum for calcium, sodium, 
potassium and total cholesterol (Potassium de- 
terminations were made on only nine of the sub- 
jects ) 

The data failed to indicate that rutm has any 
detectable influence on the level in the serum of 
cholesterol, calcium, sodium or potassium More 
extensive work may show some influence by rutm 
on the maintenance of plasma ascorbic acid 

The metabolism of estrone m the dog W H 
Pexreman, Paschkis, K E , Rakoff, A E (by 
invitation), Cantarow, A , and Waekeing, A A 
(by invitation) Jefferson Medical College, Phila- 
delphia -V total of 1 3 grams of estrone as the acetyl 
derivative was injected intramuscularly into three 
external bile fistula dogs The bile, urine, and 
feces were subsequently collected and extracted 
in an attempt to determine the fate of the estro- 
gen The results thus far obtained are summarized 
(1) Of the estrogenic material recovered in the 
excreta, the major portion is in the bile , a smaller 
portion is m the urine and a small but significant 
portion is in the feces (2) Mmost all of the estro- 
genic material m the bile exists m a “free” form 
soluble m ether, the ratio of conjugated to free 
estrogen m the feces is also small but somewhat 
higher than in the bile , this ratio is appreciably 
increased in the urine, however (3) Fractionation 
of the estrogenic material into (a) hetomc weakly 
acidic phenols, (b) non ketonic weakly acidic 
phenols, and (c) strongly acidic phenols indicates 
that fraction (a) (“estrone” fraction) accounts 
for only a minor portion of the total biological 
activity of the bile, fraction (c) possesses some 
biological activity, indicating the possible presence 
of estriol m bile, urine, and feces 

The results indicate that although massive 
doses of estrone are administered, most of hormone 
undergoes metabolic transformation m the course 
of 48 hours A major portion of the biological ac- 
tivity is nevertheless preserved, a considerable 
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imount of the estrogenic material being readily 
extractable from the bile without resort to hy- 
drolysis or other drastic treatment The foregoing 
considerations render the external bile-fistula dog 
in excellent experimental subject for studying the 
metabolism of estrone and perhaps other estrogens 
as well 

Physical chemical properties of crystalline 
botulinus A toxin Frxnk W Pltn xxi (introduced 
by W R Tweedy) Camp Delnck, Frederick, Md 
Crystalline botulinus A toxin, the most potent 
toxin known, contains 220 \ 10 1 mouse LDm per 
mg nitrogen In nitrogen content (15 8%), in 
amino acid composition, in susceptibility to inac- 
tivation by heat and alkali, in solubility (akin to 
that of a globulin), and in physical chemical char- 
acteristics, the toxin is a typical protein, appar- 
ently devoid of a prosthetic group (Putnam, F 
YV , Lamanna, C , and Sharp, D G , J Biol Chem 
165 735 (1946)) Toxin prepared with and without 
chlorofoim shaking is homogeneous in electro- 
phoresis, migrating with a mobility of 2 75 and 
2 69 X 10 -5 cm " volt -1 sec -1 , respectively, at 
pH 4 4 The toxin sediments with a single sym- 
metrical boundary in the ultracentrifuge, with a 
X'alue of fe-o = 17 3 The diffusion constant, cor- 
lected to 20°, is 1 S7 X 10 -7 cm a sec -l The molec- 
ular weight calculated from S-oand D-o is 900,000 

Analysis of the boundary spread in electro- 
phoresis, diffusion, and sedimentation has been 
nude Satisfactory agreement of the diffusion con- 
tant at different time intervals and a good fit of 
le normalized diffusion curves yvith the ideal 
istribution curve have been realized, but the 
boundary' spread in the ultracentrifuge is greater 
than that attributable to diffusion alone Pre- 
liminary attempts to photograph the active toxin 
in the electron microscope with the aid of the gold 
shadow technique have been unsuccessful For- 
maldehyde inacttx'ntion of the crystalline material 
y lelds a toxoid w Inch is homogeneous in electro- 
phoresis but has negligible toxicity [ Studies con- 
ducted at Duke Unto Durham, N C with D 
G Sharp, and at Camp Delrick with C La- 
manna J 

Quantitatixe studies on the coagulation de- 
fect m hemophilia Ann and J Qcick Dept of 
Biochemistry, Marquette Unto School of Medi- 
cine, Milwaukee The serum obtained immediately 
ifter hemophilic blood lias clotted contains much 
unchanged fibrinogen and practically as much 
prothrombin as the original blood When incubated 
at 37°C , all of the fibrinogen is usually clotted in 
1 hour, but no demonstrable decrease of prothrom- 
bin occurs This indicates that only a xery small 
and fixed amount of thrombin is formed On ad- 
ding increasing quantities of thromboplastin pre- 
pared from rabbit brain to hemophilic blood, the 
imount of prothrombin conxerted to thrombin is 


proportional to the amount of thromboplastin 
supplied This reaction appears to be stoichio- 
metric and not enzymatic 

Platelets contain little thromboplastin as de- 
termined by the acceleration of the prothrombin 
time on the addition of a platelet extract Normal 
plasma deprived of plartelets by high centrifuga- 
tion exhibits a defective conversion of prothrom- 
bin to thrombin, but on adding this plasma to 
hemophilic blood, it readily clots the latter and 
causes a marked activation of the prothrombin 
When normal native plasma low in platelets is 
added to hemophilic plasma also depleted of plate- 
lets, little prothrombin is changed to thrombin 
These findings suggest that the thromboplastin 
required for the activation of prothrombin occurs 
in the plasma m an inactive form This substance 
is probably identical xvith Howell's plasma throm- 
boplastin and xvith the anti-hemophilic globulin 
of Tayloi and his associates The platelets appear 
to furnish the agent xvhich converts this inactive 
thromboplastin to the active form Its action is 
enzymatic Hemophilic platelets behave normally 
and apparently contain a normal quantity of the 
activator, but the plasma lacks the thromboplastin 
precursor 

The occurrence of a-phospho-nbo-tnhydro\y- 
glutaric acid in liver S Rapoport and Robert 
II Wagner (by invitation) The Children’s Hos- 
pital Research Foundation, Umv of Cincinnati, 
Cincinnati A nitrogen-free compound, found to 
accompany the nucleotides in the fractionation of 
trichloroacetic acid extracts of the liver of several 
species, has been identified as the a-phosphate 
ester of trihydroxyglutaric acid (J Biol Chem 
in press) A comparison of the substance isolated 
from dog liver xvith samples of the three isomers of 
trihydroxyglutaric acid, establishes its constitu- 
tion as the nbo-isomer 

The phosphate group is hydrolyzable xvith dif- 
ficulty by acid, but easily by alkali The substance 
is characterized by a reaction xxith mercunc- 
potassium-iodide and alkali, yielding a yelloxv 
color xvith an extinction maximum of 383 mp It 
occurs in liver and kidney in amounts of the order 
of 100-200 micro mols per 100 grams 

The calcium binding property of the serum 
proteins Arnold J Raxvson (by invitation) and 
F William Sunderman The William Pepper 
Laby of Clinical Medicine, Umv of Pennsylvania, 
Philadelphia 4 After separating the serum pro- 
teins by means of methanol precipitation of the 
globulins it is possible to measure the calcium 
binding property of both the albumin and total 
globulins \x ithout resorting to the isolation and 
purification of these fractions In normal sera the 
average value of calcium bound to albumin xvas 
found to be 0 95 (s e = 0 04) milligrams of cal- 
cium per gram of albumin, and that of calcium 
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bound to globylm, 0 74 (s e = 0 03) milligrams of 
o ilcium per gram of globulin 

The calcium binding propel ty of the protein 
frictions w is studied m sera obt lined from pa- 
tients suffering from multiple myeloma, lympho- 
granuloma venereum, and sarcoidosis It uas found 
th it in the sen of nine out of ten patients studied 
the vilue of the cilcimn binding property of 
albumin uas increased to as much as six times the 
normal The evidence suggests that an altered 
form of albumin may appear m the albumin frac- 
tion in these diseased states It uas also observed 
m these conditions that the value of the calcium 
binding property of the total serum globulins var- 
ied from the normal, and appeared to be dependent 
upon the predominating type of globulin present 

The hypercalcemia present in two of the cases 
of multiple myelonu was due to an increased con- 
centration of calcium bound to protein This in- 
crease was dependent upon 2 factors (a) the in- 
creased binding power of the serum albumin, and 
(b) the increased concentrations of total globulins, 
with approximately normal binding property 

Basic and acid groups of serum proteins in 
disease John G Reinhold and Harrison F 
Flippin (by invitation) with the technical assist 
ance of Elaine Clausen (by invitation) Division 
of Biochemistry, the Labys , and the Medical Dept , 
Philadelphia General Hospital, Philadelphia 
Basic and acid groups of serum proteins have been 
measured m a number of disease states Orange 
G and saf ranine were used for this purpose The 
capacity of the protein to combine with these 
dyes was measured at pH 2 2 (orange G, basic 
groups) and pH 11 5 (saframne, acid groups) 
The method described by Fraenhel Conrat and 
Cooper 1 was used 

The serum proteins of normal individuals and 
most patients combined with quantities of orange 
G that agreed fairly well with the expected up- 
take calculated from the dye combining capacity 
of normal human serum albumin and globulin 
preparations Serum proteins of some patients 
showed excessive or deficient dye binding capaci- 
ties The amount of safranme combined with serum 
protein was less than the calculated uptake in all 
except a fen individuals, while major deviations 
w ere more numerous and marked 

The possibility that other acidic and basic sub- 
stances present were blocking the reactive groups 
of the protem was tested by dialyzing the serum 
against buffers at pH 2 2, 7 4, or 11 5 No change m 
dye uptake occurred 

The discrepancies exhibited by certain sera 
are at least in part explained by differences in dye 
uptake by the- several globulin components of the 
serum proteins 

1 Fraentcl Conrat, H nnd Cooper, M J Biol Chero 151 
239 (1941J 


The use of the Shay rat in studying anti-ulcer 
substances E \ Rislei (by invitation), W B 
Rxvuond (by invitation) and R H Bvrnes 
Dept of Biochemistry, Medical Research Division, 
Sharp and Dohme, Inc , Glcnoldcn, Pa The Shay 
rut has been adapted for the assay of various anti- 
uleer substances The general technique involves 
ligation of the pylorus aftei a preliminary 48 hour 
starvation, mtrapentoneal administration of the 
test substance at the tune of operation and finally 
examination of the gastric mucosa for evidence of 
ulceintion 16 hours after the opeiation Numerous 
factors must be controlled ngidh in ordei to ob- 
tain consistent results, and of prime importance 
are the age and weight of the test animals In the 
studies to be reported male albino rats S to 10 
weeks of age and weighing 125 to 150 grams >ha\e 
been used 

Lyophilized dilute HC1 extracts of the upper 6 
feet of the small intestine of hogs have been found 
to decrease appreciably the degree of gastric ul- 
ceration as compared with control animals Results 
with this ty'pe of extract have been variable and 
not all have shown activity even when adminis- 
tered at a maximum level of 200 mg per rat 
Rather extensive studies of these extracts ad- 
ministered orally prior to ligation of the pylorus 
have indicated a complete lack of activity 

Urogastrone prepared according to methods de- 
scribed by others has been found to be very active 
in reducing the degree of gastric ulceration Cer- 
tain preparations have shown marked activity at 
a level of 25 mg per rat when administered m- 
traperitoneally Analysis of gastric contents at 
the termination of the studies (16 hours post- 
operative) in relation to the severity of ulceration 
will be discussed 

Influence of dietary protein, methionine and 
cystine on vitamin C synthesis in the rat Eugene 
Roberts and Ch xrles J Spiegl (introduced by 
Harold C Hodge) Dept of Biochemistry and 
Pharmacology, School of Medicine and Dentistry, 
Umv of Rochester, Rochester, New York The 
greatly increased excretion of vitamin C produced 
m rats by certain organic compounds probably 
represents an accelerated synthesis of the vitamin 

Adequately supplemented isocaloric diets m 
which only the protein and carbohydrate levels 
were varied were fed to groups of 4 adult rats 
each After a 7- to 12 day preliminary period, the 
stimulating agent, sodium phenobarbital or chlor- 
etone, was administered by stomach tube or id 
the diet 

Increasing the level of casein from 0 to 5 to IS 
per cent resulted in mean daily excretions of 1 74, 

2 40, and 7 50 mg per day per rat respectively for 
the 7 to 10th day s after the first feeding of pheno 
barbital A further increase to 55 per cent resulted 
in a somewhat lower excretion (6 43 mg ) Similar 
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results were obtained with araehin Only cystine 
and methionine of the 10 essential amino acids 
tested showed a marked accelerating effect on 
vitamin C excretion when added to the 5% casein 
diet, increasing it to approximately the maximal 
levels attainable when either of the drugs was 
given Methionine had no effect on vitamin C 
excretion when the stimulating agents were not 
given The addition of methionine to a diet sup- 
porting maximal vitamin C excretion depressed 
the excretion significantly 

Although inanition for 3 days prior to the start 
of daily administration of phenobarbital and for 7 
days thereafter greatly decreased the ability of 
the rat to produce vitamin C, there was still a 
highly significant increase over the excretion prior 
to the feeding of the drug 

Fiuorometric method for determination of the 
pyridine nucleotides in animal tissues Jean E 
Robinson (by invitation), Nora Levitas (by 
mvitatioh), Fred Rosen (by invitation) and 
\V A Perlzweig Duke Umv School of Medicine, 
Depl of Biochemistry, Durham, N C Suitable 
tissue extracts, preferably prepared in 2% solution 
of nicotinamide containing CetSCh)* may be an- 
alyzed for the content of the pyridine nucleotides 
employing the acetone alkali fiuorometric pro- 
cedure previously described for blood (J Biol 
Chem 167 157, 1947) In a series of analyses car- 
ried out on the same extracts of rat tissues by the 
above method and the specific bioassay with H 
para influenzae the comparative results shown 
below were obtained The figures as given are in 
micrograms of DPN per gram of fresh tissue 



Liver 

12 analyses 

Kidney 

11 analyses 

Muscle 

1 9 analyses 

i 

Acetone 

H para 

Acetone 

H 

para 

Ace 

tone 

H 

para 

Range 

017-1290 

7o6— 1322 

391-1015 

152-955 

372-655 

386-520 

Mean 

1006 

1036 

725 

i 759 

192 

451 

SD 

227 : 

189 

228 

168 

70 

51 


[This work was aided by grants from the Nutrition 
Foundation, the John and Mary R Markle Founda- 
tion and the U S Public Health Service ] 

Oxidation-reduction potentials of cytochrome 
c F Lee Rodkea (by invitation) and Eric G 
Ball Depl of Biological Chemistry, Harvard 
Medical School Oxidation-reduction potentials of 
the cytochrome c system were measured electro- 
metncally between pH 0 4 and 10 0 at 30°C in an 
atmosphere of nitrogen Oxidation with ferricy- 
anide, reduction with reduced phthiocol, and the 
method of mixtures have yielded concordant re- 
sults Potentials were measured with gold plated 
platinum electrodes against a glass electrode as 
the reference half cell pH values of the buffer 
solutions were determined with the hydrogen 


electrode at 30°C Potential determinations were 
carried out in 1 X 10 _1 molar cytochrome c solu- 
tions to which a suitable dye was added to an 
equivalent concentration of 5-10 per cent of the 
cytochrome present Titration curves obtained 
from these solutions generally followed the theo- 
retical curves for a reversible system with n = 
1 between 20 and 80 per cent oxidation 

Betw een pH 1 75 and 7 70 the Eo' of the system 
is + 0 2540 volt, the Eo' pH curve in this region 
having a 0 0 slope Measurement of E 0 ' values 
betw een 7 70 and 10 0 show that the E 0 ' decreases 
0 060 volt per unit increase in pH Preliminary 
determinations in strong acid solutions have not 
been entirely conclusive There is some indication 
that the Eo' pH curve has a slope of 0 120 volt per 
pH in the range pH 0 4 to 1 75 These data may be 
interpreted to indicate that ferncytochrome c 
has a dissociating group with an approximate pK 
of 7 70 and, if the data in the acid region are valid, 
one might assume that two hydrogen ions are 
dissociating simultaneously from ferrocytochrome 
c w ith plv values of 1 75 

The metabolism of the mucosa of the small 
intestine Otto Rosenthal Harrison Dept of 
Surgical Research, Schools of Medicine, Umv of 
Pennsylvania , Philadelphia Dickens and Weil- 
Malherbe 1 recently reported that the in vitro 
metabolism of mucosa of the small intestine of 
rat and mouse differed from that of colonic and 
gastric mucosa of various species 3 by the complete 
absence of a Pasteur effect Believing to have 
elimitated the possibility of an artefact these 
authors assumed that this exceptional metabolic 
behavior existed also m vivo 

Since intestinal epithelium of rat and mouse is 
extremely fragile, the metabolism of the more 
stable duodenal mucosa of the rabbit was studied 
manometncally by means of Warburg’s indirect 
method w r hich had also been used by the previous 
investigators The following metabolic rates (first 
hour, initial dry weight) were obtained Qos = 96 
(7-12) , Qg = 0 1 (0-0 5) , Qg S = 7 7 (6 5-10) 
Thus, while respiration and anaerobic glycolysis 
were as high as in duodenal mucosa of the rat, 
aerobic glycolysis was minimal 

Because of the limited accuracy of manometry 
in the case of low aerobic glycolysis lactic acid 
was also determined colorimetrically The aver- 
ages, converted into manometric terms, were 
Ql =0 8, Ql 2 = 7 6, i e , the aerobic glycolysis 
was but 10 5% of the anaerobic glycolysis 

The results prove clearly that the Pasteur effect 
is operative in duodenal mucosa of the rabbit 
Probably the exceptional behavior of murine mu- 


i I’r Dickens and H Weil Malherbo Biocbcm J 35 7, 10-11 
O Ro entlial and \ Laanitzki, Biocliem Ztachr 196 
310 192S 
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cosa of the srn ill intestine is a species peculiarity 
if not an artefact 

The unnarj excretion of B-vitomins by surgi- 
cal patients during intravenous feeding Saul 
H Rubin (by invitation) and Elmer L Sfvring- 
h\us Nutrition Lahys and Medical Dept , Hoff- 
mann La Roche , Inc , N utley, N J Thiamine, 
riboflavin, N l methj lmcotinamide, folic acid and 
pantothenic acid luve been determined in consecu- 
tive daily urines of patients uho were nourished 
before and after intestinal surgery exclusively by 
intravenous administration of protein hydrolysate, 
glucose, NaCl and IvCl As the sole source of vita- 
mins m the regimen, the protein hydrolyzate pro- 
vided an average of 0 03, 0 00, 0 S6, 0 00S7 and 0 70 
mg per day, respectively These low intakes were 
reflected in prompt decreases in the excretion of 
all the vitamins tested except folic acid 

After operation, a marked increase usually oc- 
curred, within a day or two, in the excretion of 
N 1 methy lmcotinamide, folic acid, pantothenic 
acid and riboflavin but not thiamine Analysis of 
the data shows that this postoperative increase 
can generally be correlated with changes in urinary 
volume and nitrogen Following this postoperative 
"rebound,” excretion gradually decreased again 

These data will be discussed m relation to pre- 
vailing views on intestinal synthesis of vitamins 
life are indebted to Drs J E Howard and L E 
Duncan, Jr , Dept of Medicine, Johns Hopkins 
Umv for the urine samples from their patients I 

Hematological and growth responses in dogs 
given liver extracts containing the anti-pernicious 
anemia factor W R Ruegameb and Nancv 
Torbet (by invitation) and C A Elveiuem 
Dept of Biochemistry , Umv of Wisconsin, Madi- 
son Hundreds of weanling mongrel dogs have been 
raised successfully on a synthetic ration supple 
mented with thiamine, riboflavin, niacin, pyri- 
doxme, pantothenic acid, choline, biotin, and the 
fat soluble vitamins A and D When niacin is 
omitted, the blaektongue which develops, re 
sponds to single doses of macm, but after several 
treatments the dog fails to show the usual recov- 
ery If no additional factors are added, the animal 
shows anorexia, loss of weight, diarrhea, develops 
a progressive macrocytic anemia and eventually 
dies Folic acid has some action in prolonging the 
eventual collapse of the animal, but has no bene- 
ficial hematological effect when given alone 
Young dogs were fed niacin deficient rations 
containing 30, 34, or 19% casein, or the latter plus 
1% succinylsulfatlnazole When the animals failed 
to respond to niacin therapy, they were given daily 
intramuscular injections of 0 5 cc of a pernicious 
anemia liver extract (Sharp and Dohme, 15 U S P 
uruts/cc ) The animals receiving 24 and 30% 
casein rations responded completely both in hemo 


globin and growth without the addition of fohc 
acid Animals which were fed the 19% casein 
ration showed some response but required fohc 
acid to give complete recovery The animals re 
ceiving 1% succinylsulfatlnazole and the liver 
extract responded very poorly, but demonstrated 
a complete response when given either free or 
bound folio acid 

Animals given a fohc acid supplement failed to 
respond until given a potent liver extract In the 
presence of folic acid a highly purified pernicious 
anemia preparation (Reticulogen, Lilly) was ef- 
fective at very low levels 

The tryptophane-sparing action of nicotinic 
acid W D Salmon Laby of Animal Nutrition, 
Alabama Polytechnic Inst, Auburn The level 
of dietary tryptophane has been shown to affect 
the requirement of the rat for dietary nicotinic 
acid In further studies of this effect, the converse 
relationship was also found to exist 

A basal diet low in nicotinic acid and containing 
40% of corn grits together with tryptophane free 
hydrolysate equivalent to 12% of casein was used 
Growth of young rats was less than one-third the 
normal rate when 010% of dl -tryptophane was 
added but was approximately normal when 0 20% 
was added When 002% nicotinic acid was added, 
however, growth was normal on 0 10% of added 
dl tryptophane When no trvptophane was added 
to the diet, rats failed to grow', even when 0 20% 
of dietary nicotinic acid was supplied 

Rats grew at the normal rate for 8 weeks on a 
diet containing 25% of casein and 40% of corn 
grits without the addition of nicotinic acid De- 
creasing the casein content of the diet to 15% or 
to 9% did not reduce the growth rate if dl trypto- 
phane was added to maintain the original trypto- 
phane content of the diet or if 002% of nicotinic 
acid was added 

Evidence was obtained that free dl-tryptophane 
was more effective as a source of nicotinic acid 
than was a comparable level of tryptophane in the 
casern molecule 

The tryptophane sparing action of nicotinic 
acid may have marked economic significance in 
practical nutrition 

The metabolism of testosterone by the livers 
of different species of animals Leo T Samuels 
and Mary Pottner (by invitation) Dept of Bi- 
ological Chemistry, Umv of Utah Medical School, 
Sail Lake City, Utah The metabolism of testos- 
terone by the minced liver tissue of different 
species of animals has been investigated by chemi- 
cal techniques The hormone is metabolized by an 
oxidative enzyme system which is inhibited by 
cyamds and partially by malonate The products 
of metabolism have been found to differ m differ- 
ent species, although the rate of disappearance 
does not differ greatly In chicken livers an alco 
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holic 17-ketosteroid is formed which shows no 
significant absorption in the ultraviolet region 
from 220-300 millinucra It has androgenic ae- 
ti\ ity 

No such compounds could be found in the prod- 
ucts of testosterone destruction by human, rat, 
mouse, or rabbit liver This explains the greater 
oial activity subcutaneous activity ratio of cer- 
tain androgens in the chick when compared with 
the same ratio in rats It leaves unanswered the 
source of androsterone formed when testosterone 
is injected into human beings Metabolism of the 
hormone by other tissues is being investigated as 
well as the chemical character of the products 
formed by the different livers [Aided, by grants 
from the International Cancer Research Founda- 
tion and Ciba, Inc } 

The absorption of blood from the peritoneal 
cavity of the dog Georgit S Svmueesen (by 
invitation), Grace E Griffin (by invitation), 
Edward Mcntw'yler and Sam Sdifter Dept of 
Biochemistry, Long Island College of Medicine, 
Brooklyn The absorption of blood from the peri- 
toneal cavity of dogs proceeds quite rapidly and 
it lias been observed (J Exper Med 80 77, 1944) 
that tagged erythrocytes placed into the peritoneal 
cavity can be detected in the circulation within a 
short period Since a single non fatal hemorrhage is 
followed by a prompt but gradual influx of fluid 
and plasma protein into the circulation, it was of 
interest to observe whether the peritoneal ab- 
sorption of blood is sufficiently rapid to contrib- 
ute measurably to the restoration of circulating 
fluid, plasma protein and erythiocytes Conse- 
uently normal and protein depleted dogs w r ere 

bjected, under sodium pentobarbital anesthesia, 
a single uniform hemorrhage (25 per cent of 
measured blood volume) In certain animals the 
withdrawn blood was injected immediately into 
the peritoneal cavity Observations were made 
before and 24 hours after hemorrhage, during 
which period neither food noi water was allowed 
Changes of circulating volumes and amounts of 
circulating proteins were calculated from deter- 
minations of the plasma volume, hematocrit, he- 
moglobin and plasma protein concentrations No 
striking differences between the injected and 
noil-injected animals of either group were encount- 
ered during the period of observvtion However, 
on the average, the injected animals exhibited a 
more complete restoration of the plasma volume 
and a higher percentage return of the circulating 
plasma protein In the protein depleted dogs there 
was some evidence of a greater return of circulat- 
ing hemoglobin The absorption of blood from the 
peritoneal cavity was unattended by a change m 
the urine total nitrogen excretion, during a six- 
day interval ( Uded by a grant from Wyeth In- 
corporated 1 


Further observations on the relationship of 
tryptophane and nicotinic acid metabolism in 
humans Herbert P Sarett and Grace V 
Goldsmith (by invitation) Nutrition Reseat ch 
Laby , Tulane Umv School of Medicine, Lew 
Orleans, Louisiana On diets providing 40 oi 100 
grams of protein per day, the daily ingestion of 5 
grams of dl tryptophane leads to an increased 
urinary excietion of about 10 mg of N-methyl- 
nicotmannde and of 75 to 100 mg of 1-tryptophane 
after 5 to S day s There are no apparent changes m 
the nicotinic acid excietion as measured nueio- 
giologically, and no increase in nicotinic acid 
values after acid hydrolysis of the urine 

The diets pioviding about 40 grams of protein 
per day contained either 250 grams of uneniiched 
flour (Wheat) or 60 grams of this flour and 190 
grams of degermmated corn meal and grits (Coin) 
These diets supplied 5 5 to 6 0 mg of nicotinic acid 
per day The urinary 1-tryptophane and X 1 - 
methylmcotinamide were lower when corn was 
substituted for the wheat 

Foi subjects on the wheat regimen the addition 
of indole 3-acetic acid at increasing levels of 25, 
50 and 100 mg per day for successive 6 day periods 
had no marked effect on the excretion of the 
above metabolites 

The riboflavin, thiamine, 4-pyndoxic acid.mtio- 
gen and creatinine excretion were also studied in 
the above experiments 

The fate of nbose in nucleoside degradation. 
F Schdenk and hi J Waddvoqel (by invitation) 
Umv of Texas, M D Anderson Hospital for 
Cancer Research, Houston We reported previously 
(Arch Biochem 9 455, 1946) the discovery of an 
enzyme system which causes the splitting of 
nbose from puune nucleosides, stabilization of 
the resulting nbose-l-phosphate, and subsequent 
transformation of the carbohydrate into products 
which do not give the characteristic pentose color 
with the orcmol reagent (absorption maximum at 
660 mu) The color observed resembles that ob- 
tained fiom hexoses with orcinol Fractionation 
of the enzymatic incubation mixture yielded 
hexose-6-monophosphate Somewhat less than half 
of the calculated amount has been obtained from 
guanosine in our best experiments The analytical 
data indicate the identity of the product with. 
Robison Ester By control experiments without 
substrate and by determination of carbohydrate 
it was ascertained that the hexose was not derived 
from glycogen or piesent as such in the enzyme 
mixture 

For the conversion of pentose into hexose two 
explanations seem possible a direct extension of 
the five carbon chain, or splitting of two pentoses 
into smaller units and recombination of two three- 
carbon compounds Experiments arc under way to 
elucidate the mechanism involved 
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Observations concerning the assimilation of 
inorganic phosphate by bakers’ yeast Gerhard 
Schmidt, Liselotte Hecht (b\ imitation) and 
S J Thanxhauser Tufts Medical School, Boston 

It w is shown by Jeener and Brachet that the 
absorption of inorganic phosphate by bakers’ 
\eist is \erv strongly enhanced when the cultiva- 
tion of the y east in phosphate containing media is 
preceded by v period of incubation in media devoid 
of phosphorus compounds Wi ime ind somew liat 
liter Schmidt, Ilccht and Thannhnusei found that 
practically all of the phosphate absorbed by the 
yeast under these conditions appears in the yeast 
cells in the form of an inorganic nietaphosphate 
(discovered in fresh yeast by MacFarlane in 1936) 
Yccordmg to the results of freezing point and con 
ductility determinations, the metaphosphate of 
a east is a complex polyphosphate It is di dyzable, 
the acid contains 0 3 per cent of iron which, until 
now, could not be separated from the substance 
The accumulated nietaphosphate disappears very 
slowly when the cultivation is continued in de 
ficient or in complete medu The inhibitory effect 
of fluoride described by Jeener and Brachet was 
observed with concentrations which did not influ- 
ence fermentation or respiration 

Fresh veast, cultivated m presence of ammo 
mum sulfate and phosphate, rapidly assimilates 
phosphate at rates exceeding by far those of grow tk 
during an initial period of 3 hours The acid soluble 
and insoluble P fractions increase in similar pro- 
portions Considerable amounts of nietaphosphate 
appear during the first two hours but disappear 
rapidly afterwards, in contrast to the behavior of 
nietaphosphate in yeast treated according to the 
conditions of Jeener and Brachet 

Metabolism of tryptophane by vitamin B« de- 
ficient rats and mice B S Schw eigert (by invi 
tation) and P B Pearson Xutntion Laby , 
Agricultural Experiment Station and School of 
Agriculture 1 it M College of 1 exas, College 
Station The effect of feeding tryptophane to 
vitamin B 0 supplemented and deficient albino 
rats and mice on the urinary excretion of nicotinic 
acid and X'-methylmcotinamide has been in- 
vestigated Weanling animals were fed purified 
diets with and without added pyndoxine -Yfter 
2-4 weeks, urine collections were made for each 
group when the basal diets were fed In subsequent 
3 day periods, 100 and 50 mg of dt-tryptophane 
were fed to rats and mice, respectively , in addition 
to the basal diets In all cases the urinary excre- 
tion of nicotinic acid and X' methy Imcotmamide 
was determined 

Pyndoxine supplemented rats excreted SI0- 
2190 ag per day of N'methy 1 nicotinamide when 
fed tryptophane white the deficient rats excreted 
onh 180-435 Mg per dav When the basal diets 
were fed, the two groups excreted 95-185 and 45- 


140 Mg per day r of N'-metliylnicotinamide re 
spectively 

The excretion of nicotinic acid when try'pto- 
phane was fed to the pyndoxine supplemented 
ammels ringed from 95-430 Mg per day and only 
16-35 MS for the deficient group 23-50 mK and 10- 
24 Mg of nicotinic acid were excreted by the two 
groups when the basal diets were fed 

The results obtained with the mouse were 
qualitatively' similar to those observed with rats 

When tryptophane was injected, a definite m 
crease in the excretion of N' methylnicotmamide 
and nicotinic acid was observed, which indicates 
that the formation of nicotinic acid from tiypto- 
pliane is largely from tissue synthesis 

A substance derived from bovine plasma 
which produces leucopenia and lowers blood pres- 
sure Waiter H Seegers, Robert C Murphv 
(by invitation), Arnold G Ware (by invitation), 
Stephen R Bodnar (by invitation) and M 
Mason Guest Dept of Physiology, Wayne Umu 
College of Medicine, Detroit, Michigan Intra- 
venous administration of a heat stable protein, 
derived from bovine plasma, lowers blood pres- 
sure in the dog and guinea pig, and causes a tem- 
porary but profound leucopenia in the dog The 
initial blood pressure depression is usually of 
short duration, but after recovery to, or near to, 
the pre injection level, a secondary fall frequently 
ensues 

The w hite cell count in blood from the femoral 
artery and vein decreases within 2 to 3 minutes 
following the administration of the substance to 
an average of 1/15 of the initial value The differ- 
ential pattern reveals a marked reduction in 
segmented forms and a relative increase in lympho 
cytes The leucopenia lasts for 2 to 5 hours The 
differential pattern then returns to normal Norm 
oblasts frequently are numerous during the re- 
covery period Leucocytosis following recovery is 
mild or entirely absent Sedimentation rates and 
hematocrit readings are not altered significantly 
This protein substance either in vitro or in vivo 
does not appear to alter the clotting mechanism m 
any way 

The purified protein fraction producing these 
effects contains tyrosine, is not dialysable, is sta- 
ble at temperatures up to 90°C for 2 to 3 minutes 
and is soluble in 0 9% NaCl, but not in distilled 
water ! Aided by a grant from the National Inst 
of Health Plasma and funds for a graduate Re- 
search Fellow were supplied by Parke, Davis it 
Co ] 

Chemical studies on blood and muscle from 
rabbits and rats paralyzed by dithiobiuret Sam 
Seuter, David M Harkness (by invitation), 
Edward Muntw’iler and Joseph Seifter Dept 
of Biochemistry, Long Island College of Medicine, 
Brooklyn and the Wyeth Inst of Applied Bio- 
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chemistry, Philadelphia Astwood and coworkers W D Salmon) Lahy of Animal Nutrition, 
(Science 102 196, 1945) have reported that a Alabama Polytechnic Inst , iuburn, Alabama 

reversible paralysis can be induced in rats by When vitamin A-deficient rats were fed a vitamin 
administration of dithiobiuret (DTB) in the drink- E deficient diet with 0 2 ml of fresh lard per day, 
ing water This observation stimulated an investi- daily supplementation with 1 mierogram of vita 
gation of possible changes of the chemical com- mm A alcohol did not prevent rapid loss in weight 
position of the blood and skeletal muscle of rabbits and death in 100 per cent of the animals Vitamin A 
and rats exhibiting such paralysis acetate prevented the rapid loss in weight and less 

Rabbits given daily doses of DTB (kindly sup- than 40 per cent of the animals died Beta-caro 
plied by the American Cyanamid Company) sub- tene, fed on a comparable International Unit basis 
cutaneously (7 mg per kilo body weight) and rats (2 micrograms per da} ) produced appreciable 
receiving the drug ad libitum in the drinking grow th and reduced the mortality to below 10 per 
water (0 002 per cent as employed by Astwood, cent Addition of alpha-tocopherol produced good 
et al ) were found to develop paralysis of the fore growth and greatly reduced the differences in 
and/or hind quarters Usually the animals died response between carotene and vitamin A 
after receiving the drug for from 5 to 8 days When Xanthophyll (lutein) produced beneficial ef 
the paralysis had reached a severe degree the feet s upon growth and reduced the mortality rate 

animals were anesthetized with sodium pento- when added to vitamin A alcohol, vitamin A ace- 

barbital and arterial blood (drawn under oil by tate and beta-carotene Xanthophyll was de 

cardiac puncture) and skeletal muscle w'ere ob- stroyed as rapidly as carotene when aerated til 
tamed The chemical analyses of skeletal muscle vitro at 6D°C in lard solution and both carotene 
from animals with paralysis for water, chloride, and xanthophyll caused a maiked acceleration in 
potassium, sodium, total and acid soluble phos- the rate of peroxide formation in the lard This 
phorus, and creatine revealed no significant apparent vitamin A activity of xanthophyll maj 

changes when compared with suitable controls be explained on the basis that, in the absence of 

Because of the relationship of DTB to guanidine intestinal antioxidan^'dninthophyll, like vitamin 
compounds the blood sugar level was determined A and its preemg^ estroyed in the gastro 

When the paralysis became severe the animals, intestinal tran^Rhiamme, faring a corresponding 

paiticularly the rabbits, exhibited a moderate amount of vjhme excretion vne which is then able 
hyperglycemia The significance of the admmis- to accomjidpenments ysiological function 

tration of DTB on carbohydrate metabolism as y/Pb-'.Jne of nbose m nuclein a diet containing 
revealed by changes in the intravenous insulin,/ Schlenk and M J Waedvoge nitrogen Robert 
uid the intravenous glucose tolerance tests s' Unit) of Texas, M D Andei Howe, and Curt 
r hbits has been studied Cancer Research, Houston We reSdgar G Miller) 

' v. lipotropic factors in the trea,tm were (Arch Biochem 9 455, 1946) th Research and the 

trachlonde cirrhosis in rats E /esthesia, enzyme system which causes , N J Adult dogs 

luced by C H Best) Ba' t cent of nbose from puime nucleosides /iet, a diet contain- 
ept of Medical Research, _U»> animals the the resulting nbose-1 -phosphate, r amino acids On 
Toronto, Can (Cirrhosis immediately into transformation of the carbohydrqt, the daily caloric 
white rats of the Wistai pservations were made which do not give the characterises per kg and the 
GG’E vqrour and (b) byj er hemorrhage, during with the orcinol reagent (absorption acid fed dogs 
liquid When a moderat\ nor " ater " as allowed 660 mu) The color observed resemt r 40 days, the 
developed the animals jinnies and amounts of tamed from hexoses with orcinol m oral to intra- 
and the cuiativc effectJp idclda t ed from deter- of the enzymatic incubation mi\i ) for an addi- 
cholinc, inositol and varujhinie, hematocrit, he- hexose-6-monophosphate Somcwhatpfoted dogs, there 
substuiccs were studied l* n concentrations No of the calculated amount has been^ weight and mtro 
regeneration of liver cell* 11 ^*o injected and guanosine in our best experiments ^ugh intravenous 
containing adequate amcl r t 5 r °up were encount- data indicate the identity of th« anuu0 acids m the 
precursors Choline and Observation However, Robison Ester By control expe. nlam tamed just as 
given in three times the dm an,rmds exhibited a substrate and by determination^^g period of 
permitted i regencr ition Plasma volume it was ascertained that the hexo 5 conC entrations of 

i disappearance of fat, and* 1 emulating from glycogen or present as si 510 . 61 , , (Ws increased 

in fibrous tissuG V diet veiW c P lcted do ° s there mixture iC ‘ d Ie ^ a s i, g ht 

the same effect as choline 0 * rctum circulat- For the conversion of pentose e am a ^ umm coneen 
liad no favourable elfoct y\ ® blood from the explanations seem possible a dire ,ma a ^ aClt j g m 
duiuges but appeared l -attcnded by a cliange in the five carbon chain, or splitting o'® 1" , whereas 
Relative gastro-intes^cretion, during a six- into smaller units and recombination'' ee , u rin aly ses 
and vitamin A and the \fl ra, d from Wyeth In- carbon compounds Experiments arc u wse erimett t, no 
of xanthophjll W C elucidate the mechanism involved e fosma fibnno 
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geu, creatine creatinine, free and total cholesterol, 
CO» capacity, blood sugar and urea N, serum phos 
pbatase, total liver fat and liver glycogen On a 
body w eight basis the amino acid fed dogs had 
11 6% more liver protein tlian those which re- 
ceived casein, the depleted dogs has 21% less 
The inhibition of conjugase by a polypeptide of 
p-nnunobenzoic acid Edith S Sims (by invita- 
tion) and John R Totter Dept of Biochemistry, 
School of Medicine, Unw of Arkansas, Little 
Rock The effect of the yeast glutamic acid poly 
peptide of p anunobenzoic icid on rat liver and 
chicken pancreas conjugases was determined 
Identical results were obtained when either yeast 
extract or pteroyl hexaglutamy lglutamic acid was 
used as substrate Ths liberated pteroyl glutamic 
acid was determined with Streptococcus faecalis 
as the test organism In initial experiments, with 
an incubation period of one hour, at pH 7, and sub 
strate concentrations of 1 0 and 10 pgm per ml , 

I 25 pgm per ml of the polypeptide produced 75 
and 50% inhibition respectively, with both en 
zyme preparations With other preparations of 
conjugases made by essentially the same proce 
dures, 50% inhibition under similar conditions 
required as much as 12 5 pgm per ml of polypep* 
tide In some cases there was no inhibition by the 
polypeptide at any concentration tried When in- 
hibition was observed it appeared to be competi- 
titive in nature, as indicated by an increased 
velocity of the liberation of PGA at increased 
substrate concentrations in the presence of the 
inhibitor l lidcd by a grant from the Williams- 

II alerman fund of the Research Corporation The 
p ammobenzoyl polypeptide was furnished by Dr 
S Rainer, who suggested the inhibition studies 
Dr J J Pfiffner of Parke , Davis and Co fur- 
nished the pteroyl-hexaglutamylglutamic acid j 

The composition of serum phospholipids R G 
Sinclair Queen’s Umv , Kingston, Canada There 
exists at present a serious discrepancy in the pub 
lished evidence concerning the composition of the 
phospholipids in plasma or serum Some data in 
dicate that only' lecithin and sphingomyelin are 
present in human plasma, other data indicate that 
cephahn makes up 20 to 40 per cent of the total 
phospholipid Further study of the question 
seemed desirable 

The acetone insoluble fraction of the lipids ex 
traded from the sera of various animals was iso- 
lated and analyzed for nitrogen, phosphorus, and 
choline Aliquots were dialyzed and again an- 
aly zed The methods used gave close to theoretical 
values for pure egg lecithin (N, 1 S2, P, 3 92, C, 
17S5.N/P, 1 026, C/P, 1011) 

Our data confirm other evidence of the gross 
contamination of serum phospholipids as prepared 
from the chloroform and petroleum ether solutions 
of the total lipids by precipitation with acetone 


The C/P ratios of the phospholipids from human 
sera and from beef serum were 0 99-1 00 However, 
those from two lots of turkey sera, after dialysis, 
had N/P ratios of 0 99 and 1 02 and C/P ratios of 
0 75 and 0 78 Thus it appears that the sera of 
some animals contain cephahn w hile those of 
others do not 

On the mechanism of enzyme inhibition by 
sulfhydryl reagents Thomas P Singer (intro- 
duced by r H G Wood) Division of Agricultural 
Biochemistry, Umv of Minnesota and Dept of 
Biochemistry, Western Reserve Umv School of 
Medicine Much attention lias been focused re- 
cently on the inhibition of enzymes by reagents 
capable of specifically reacting with the — SH 
group This has been taken as evidence that thiol 
groups are directly involved in the activity of such 
enzymes or that they might be actually located at 
the "active center ” If this were true, then the 
inhibition of an enzyme by any specific — SH 
reagent should be about the same, regardless of 
the substrate used for assay This question was 
tested experimentally by the use of d amino acid 
oxidase and wheat germ lipase, both of which are 
inhibited by specific — SH reagents The former 
enzyme was inhibited by p chloromercuribenzoic 
acid to the same extent, regardless of the substrate 
used in the activity determination, as expected 
However, when the lipase was incubated with p- 
chloromercuribenzoic acid for 20 minutes and 
subsequently tested on a series of 11 substrates 
of widely varied structure, the inhibition varied 
from 10 to 85 per cent, apparently depending upon 
the molecular size of the substrate The variation 
was systematic and was correlated with the length 
of the alcohol or fatty acid and with the number of 
estenfied hydroxyls Arsemcals and oxidizing 
agents gave similar results This observation is 
interpreted to mean that an enzyme may be in- 
hibited by reagents selectively reacting with a 
protein group, this group itself not being directly 
involved in activity This might occur by altering 
the special configuration of the protein around the 
“active center ” 

Colorimetric method for determination of 
phenol oxidase and peroxidase m plant tissues 
Frederick G Smith (by invitation), Willard B 
Robinson (by invitation), and Elmer Stotz 
AT Y Stale Agnc Expl Sta , Cornell Umv , 
Geneva, A Y A new colorimetric method for 
phenol oxidase (and peroxidase) has been de- 
veloped of comparable accuracy to the manometric 
and chronometric methods of Nelson, Dawson, and 
coworkers but of greater simplicity and sensitiv- 
ity Reduced Na 2,6 dichlorobenzeneoneindo 3'- 
chlorophenol is oxidized by phenol oxidase through 
the mediation of catechol, and directly by' perox- 
idase and H-O- The rate is determined photo- 
metrically by direct galvanometer deflections 
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during a 15 to 45 sec interval after the reaction, 
starts With suitable concentrations of enzyme, 
leuco-dye, and catechol or HjCU the rates are 
linear for at least 60 sec with preparations from 
several plant tissues and are proportional to en- 
zyme concentration over a ten-fold range The 
substituted indophenol dye adopted was best of a 
number tested with respect to sensitivity and 
linearity of rates with phenol o\idase, and was 
roughly 300 and 90 times as sensitive as leuco- 
malachite green and pyrogallol, respectively, with 
peroxidase 

Phenol oxidase was usually prepared by thor- 
ough homogenization in the presence of ascorbic 
acid to stabilize the enzyme and precipitation by 
80% acetone at — 20°C to remove excess ascorbic 
acid and other reducing materials With some tis- 
sues, and especially for peroxidase, a simpler 
technic was possible 

The method is suitable not only for rapid, rou- 
tine enzyme assay on a macro or micro scale 
but also on an ultra-micro level With Lowry and 
Bessey’s adaptation of the Beckman spectropho- 
tometer, an amount of enzyme oxidizing 0 0002 
AM dye per min (equiv to about 0 002 cmm 0 2 
per nun ) can be determined 

Vitamin A serum levels in Mongolism following 
vitamin A ingestion in oily and aqueous media 
Albert E Sobel, Sidnex P Gottfried (by in- 
vitation) and Benjamin Kramer Pediatric Re- 
search Laby and Dept of Biochemistry, The 
Jewish Hospital of Brooklyn, N Y In children 
with Mongolism unpaired intestinal absorption 
exists as indicated by low vitamin A absorption 
"* ’■ - es after feeding Oleum Perconiorphum These 
are even lower than those observed in our 
if children with the Coeliac Syndrome 
Z Vifort, which is an aqueous dispersion 
v.iamin A (containing the vitamin B complex 
and vitamins C and D), an elevation of vitamin A 
in the blood serum was obtained Upon adminis- 
tering an aqueous dispersion of Vitamin A similar 
to Vifort but containing no other vitamins a still 
greater rise was obtained 

Thus it appears that in Mongolism there is an 
impaired intestinal absorption of vitamin A in oil, 
which may be remedied Oust as in children with 
the Coeliac Syndrome) when vitamin A is given in 
an aqueous dispersion 

Response of the Heidenham pouch to repeated 
application of eugenol Herbert A Sober (by 
invitation), B P Sonnenbuck (by invitation) 
and Franklin Hollander Gastroenterology Re- 
search Laby , The Mount Sinai Hospital, New 
York City A homogenized 5 per cent eugenol- 
water suspension was introduced into a dog’s 
Heidenham pouch for 15 minutes Following its 
removal, 4 successive 30-minute specimens of 
mucus secretion were collected This cycle of 


stimulation and collection was repeated, usually 
6-7 times The entire series w'as designated a 
“fatigue” experiment Similar “follow-up” ex- 
periments, of shorter duration, were performed 
after 36 hours and 3-5 months All specimens w ere 
examined for volume, pH, opacity, viscosity, 
color, blood content, specific gravity, per cent 
solids, and various cellular components Five dogs 
have so far been used 

The results indicate that striking changes oc- 
curred during the initial 3 or 4 cycles At first the 
mucosa secreted the usual opaque, jelly-like, 
whitish mucus Thereafter there appears to be a 
decrease m mucus output, and dilution with a 
clear free-flowung sero-sangumous material At the 
end of the fatigue experiment, the specimens con- 
sisted essentially of bloody inflammatory exudate 
In the follow-up experiments, inflammatory exu- 
date was obtained sooner than m the fatigue ex- 
periment This indicates that the protective bar- 
rier of the gastnc mucosa had been impaired by 
repeated stimulation, and even after 3-5 months 
had not completely returned to its original state 
Further evidence in support of the conclusions, 
based on cytological characteristics of the speci- 
mens, will be presented by Sonnenblich et al 
at this meeting The implications of these findings 
for experimental gastric carcinogenesis will be 
discussed [This investigation was conducted with 
the aid of a grant fiom the National Cancer Inst 

Free ammo acids m cerebrospinal fluid J D 
Solomon (by invitation), S W Hier (by invita- 
tion), and Olaf Bergeim Dept of Biological 
Chemistry, Umv of Illinois College of Medicine, 
Chicago, Illinois The microbiological determina- 
tion of free ammo acids in cerebrospinal fluid in- 
volves ceitam difficulties due to the low amino 
acid content and the presence of substances in- 
hibiting the growth of the microorganisms em- 
ployed These difficulties w ere overcome by heat 
treatment and concentration of sepcnnens Speci- 
mens of spinal fluid were obtained from patients 
undergoing encephalography at the Ulinoic Neuro- 
psycbiatric Institute The following amino acids 
were determined arginine, histidine, isoleucme, 
leucine, phenylalanine, threonine, tyrosine, ly- 
sine and valine Most of these amino acids, while 
present in spinal fluid in much lower concentration 
than in plasma or sweat, follow somewhat the same 
pattern 4s in the case of sweat, arginine was some- 
what exceptional [ Supported by grants from the 
Umv of Illinois Graduate School and The V u- 
Irilion Foundation, Inc ) 

Influence of repeated eugenol stimulation on 
the gastric mucosa as studied in mucus smears 
B P Sonnenblick (by invitation) Herbert \ 
Sober (by invitation) and Franklin Hori vnder 
Gastroenterology Research Laby , The Mount Sinai 
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Hospital, New York City Repeated stimulation, 
of the gastric mucosa of Heidcnhain pouches with 
5 per cent eugenol suspension has been performed 
on 5 dogs Similar but shorter “follow up” studies 
were done 36 hours and several months after these 
initial “fatigue” experiments Si\tv successive 
specimens of mucus secretion were collected dur- 
ing the experiments on any one animal Smears 
w ere prepared from each specimen and stained w ith 
toluidme blue For further espenmentnl proce- 
dures and physiological characteristics see ab- 
stract by Sober et il 

Study of the preparations yields the following 
observations and conclusions (1) Only columnai 
epithelial cells are observed in the earliest sam- 
ples, thereafter, the amount of these drops with 
repeated stimulation This drop parallels a dimi- 
nution in mucm-lihe substances (2) Metachromat- 
ically stained mucous neck chief cells make their 
first appearance later than columnar cells, as do 
leucocytes (3) Parietal cells, in smaller quantitx 
than others, are observed in most samples At 
stages where other cell types are undergoing cytol- 
xsis, these are well preserved (I) Blood, usually 
hemolvzed and staining greenish, increases with 
repeated irritation (3) By the end of the fatigue 
experiment, the specimens contain few or no 
columnar and neck chief cells, and little or no 
mucin-like substances Instead, they consist pre- 
dominantly of inflammatory exudate with blood, 
fibrin, and leucocytes (6) The follow up ex 
penments indicate that the mucosa does not 
completely recover to its original untreated state 
after 3-5 months These observations and con- 
clusions are supported by those of Sober et al 
Histological studies on dogs and rodents are now in 
progress [This inicstigation was conducted with the 
aid of a grant from the Aahonal Cancer Inst J 

The effect of oxy thiamine and some oxy thi- 
amine derivatives on mice Morhis Soodxk (by 
invitation) and Leopold R Clrecedo Dept of 
Biochemistry, Fordham L niv \ cit 1 ork City 
Oxyehlorothiamine hydrochloride (Buchman and 
Williams, J Am Chem Soc , 67 1571 (1935)) and 
oxybroniotluamine hydrobroimde (from oxy thia- 
mine bx treatment with 48 per cent liydrobronuc 
acid at 150°C ) were prepaied with a view to elu 
cidating the mechanism of the antagonistic action 
of oxy gluamine hydrochloride (J Am Chem Soc 
66 19SS (1944)) 

Mice were fed i synthetic thiamine deficient 
diet throughout The supplements mentioned 
below were given daily by injection Mice weighing 
9 to 13 grams were depleted of thiamine stores and 
then maintained on one microgram of thiamine for 
one to two weeks All mice continued to receive 
the thiamine supplement and in addition were 
yv en one of the follow mg 25, 50, or 90 nncrograms 
of oxv thiamine, 100 microgrims of oxy chlorothia- 


nune, or 130 nncrograms of oxybromothiamine 
Controls were maintained on thiamine alone 
Growth inhibition was immediately manifest in 
almost every animal receiving oxythiamine A 
hunched back, severe loss of appetite and weight, 
and eventual death resulted after varying lengths 
of time The thiamine controls, as well as the 
mice on the thiamine plus oxyehlorothiamine (12 
mice) or oxybromothiamine (4 mice) continued to 
gain weight and maintained their appetite 

The results indicate that a free hydroxyl group 
on the side chain of the thiazole moiety of oxythia- 
mine is necessary for the manifestation of an an- 
tagonistic action 

It is interesting to note that whereas oxythia- 
mine produces as much color with the Prebluda- 
McCollum diazotized p ammoacetophenone re- 
agent as does thiamine, neither oxyehlorothiamine 
nor oxybromothiamine react woth the reagent 
(Aided hy a grant front the John and Mary R 
MarUe Foundation ] 

The enzyme synthesis of glutamine John J 
Speck (introduced by E A Evans, Jr ) Dept 
of Biochemistry, Umv of Chicago, Chicago An 
investigation of the enzymic synthesis of gluta- 
mine has been undertaken as an approach to the 
study of peptide bond synthesis Dispersions of 
fresh pigeon liver and extracts of pigeon liver ace- 
tone pow der have been used as sources of the en- 
zyme system 

In fresh pigeon liver dispersions under aerobic 
conditions, glutamine is synthesized when glu- 
tamate and ammonia are added, but inorganic phos- 
phate, magnesium and potassium ions, cytochrome, 
diphosphopyndine nucleotide, and an oxtdizable 
substrate such as citrate or oxalacetate must also 
be added to achieve maximum rates in diluted dis- 
persions Adenosine triphosphate is inhibitory' 
In these preparations the synthesis is closely 
linked with oxidative reactions, the reaction pro- 
ceeds more readily in oxygen than in air and does 
not occur at all anaerobically Under the most 
favorable conditions thus far studied, the synthe- 
sis occurs at a rate of about 25 micromoles per 
100 mg fresh liver per hour, corresponding to a 
Qglutammo of about 2S The fresh liver dispersions 
hydrolyze adenosine triphosphate very rapidly, 
glutamine is hydrolyzed more slowly 

Glutamine is synthesized in extracts of pigeon 
liver acetone powders when glutamate, ammonia, 
adenosine triphosphate, and magnesium ions are 
added The reaction occurs more rapidly anaerobi- 
cally th in aeiobically and is accelerated by cys 
feme The extracts do not hy'drolyze glutamine 
but hydrolyze adenosine triphosphate slowly' 

It seems probable that the coupling of gluta- 
mine synthesis with oxidative processes in fresh 
liver dispersions involves the intermediate forma- 
tion of high energy bonds in adenosine tnphos- 
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phate and that the negative effects obtained with Hanovia mercury quartz lamp (S hours at 40 cm 
added adenosine triphosphate in these prepara- distance) practically no changes were observed 
tions is due to the extraneous enzymic reactions when the sample was kept in pyre\ glass and 

which do not occur in acetone powder extracts therefore exposed to the visible part of the radia- 

The enzyme system involved in glutamine syn- tion only On the other hand in a sample of 0 004% 

thesis is similar to those involved in acetylation of purified chloresium irradiated in quartz, a marked 

choline and sulfanilamide In all three cases adeno- decrease of the above mentioned absorption peak 

sine triphosphate participates in the linking of a was noticeable as well as higher light transparency 

carboxyl and an amino group to form an amide, in the lower wave lengths range Increase m UV 

magnesium ions and cysteine accelerate the reac- irradiation intensifies this phenomenon In chlo- 

tion , and the enzymes are present in extracts of resium solutions of higher concentrations (0 02%) 

acetone pow r ders practically no changes became manifest upon ura- 

In vitro methemoglobin reduction in intact diation wuth short-wave light 
erythrocytes S S SriCER, C H Hanna, and Electrophoresis experiments using a Land- 
Ariel M Clark (introduced by H D Baern- steiner-Pauh apparatus and photoelectric colonm- 
stein) National Inst of Health , Belhesda, Mary- eter show migration of the eoloied material to the 
land Factors affecting the rate of methemoglobin positive pole w'lthout appreciable signs of frac- 
(MHb) reduction have been studied in dog eryth- tionation The influence upon metabolic processes 
rocytes treated with NaNO- and incubated at 38°C of the water soluble chlorophyll derivatives was 
The reduction rates thus obtained are expressed tested with the Warburg apparatus The oxygen 

, „ , , , (Alog [MHb]) uptake neither of brain, liver, muscle of rat, nor 

as the first order velocity constants ,,, t c , 

Atime that of suspensions of yeast cells was influenced 

After washing the cells two times for 30 minutes by the presence of various concentrations of water 

in 10 volumes of normal saline there is no MHb soluble chlorophyll derivatives, even when the 

reduction Seven washings almost completely de- time of observation was extended up to five hours 

plete the erythrocyte glucose and lactic acid and [Aided by a giant from the Rystan Corp ] 

reduce the glutathione to one-third Restoring Enzymatic action of the cerebrospinal fluid 
the glucose level of washed erythrocytes to 100 following electrically induced convulsions M 
nig per cent gives a rate about half that of whole Spiegel-Adolf, P II Wilcox (by invitation) 

blood Further increases in glucose do not affect and E Spiegel (by invitation) State Hospital, 

the rate The rate with fructose is about half that Traverse City, Mich , and Depls of Colloid Chem- 

with glucose and with galactose about half that is try and Exp Neurology, Temple Umv School of 

with fructose A rate slightly greater than that of Medicine, Philadelphia, Pa In a preceding ab- 
whole blood can be obtained m washed cells with stract changes of the extinction coefficient (E»sm) 

sodium lactate at a level of 1100 mg per cent The m the cerebrospinal fluid (CSF) of schizophrenics 

rate of MHb reduction with a lactate concentra- following various types of electroshock treatment 

tion of 150 mg per cent is one-fourth that of nor- "ere reported These changes were interpreted as 

mal Malic and fumaric acids are as effective as indicating the presence of nucleic acids and re- 

lactic acid Substrates which fail to bring about lated substances in the CSF In order to elucidate 

the reduction of MHb in washed erythrocytes in- the mechanism of these changes, the enzymatic 

elude pyruvate, succinate, acetate, malonate, glu- power of the same CSFs upon samples of nucleic 

tamate, and citrate Large amounts of lactate, acids of animal origin was tested The diminution 

malate and fumarate added to whole blood do not in the optical absorption power of the latter (D) 

appreciably increase the MHb reduction rate "as measured with a Beckman photoelectric 

Oxalite and citrate inhibit MHb reduction Lac- quartz spectrophotometer similarly as in our 

tate overcomes the inhibition by oxalate previous studies of cerebral concussion (Fed 

Phjsicochemical studies on water soluble Proc 5 156, 1046) A comparison with the E 

chlorophyll derivatives Monv SriEGEL-ADOLr measurements gave the following results In nearly 

Dept of Colloid Chemistry, Temple Umv School all untreated patients the D values were low 

of Medicine, Philadelphia, Pa With the help of a irrespective of the original E values Intensive 

DU Beckman photoelectric quartz spectropho- electroshock treatment inci eased these values 

tometer the optical absorption power of a com- markedly In some cases the increase of D preceded 

merual chlorophyll preparation (chloresium) was the one of E Mild electroshock treatment pro- 

studied before and after purification, at various duced in the majority of cases an initial rise, upon 

concentrations within a range of 4200-2200 A An further treatment D usually again approached the 

ibsorption peak lies between 4100-4000 A corre- initial value Analogous studies with nucleic acids 

sponding to E = 1 17 X 25 Two more peaks at of plant origin gave in the majority of the cases 

lower wave lengths were observed in the unpun- similar results Estimation of the lipase activity 

fled sample only Upon intensive irradiation with a by a modification of Cherry and Crandall’s method 
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shewed only occasionally i slight rise These ex- 
periments seem to indicate that cnzymitic pioc- 
esses play a part in the genesis of the changes of 
nucleic acid metabolism of the brain w Inch follow 
electroshock 

Spectrophotometry of the cerebrospinal fluid 
before and after electrically induced convulsions 
M Spiegel- Ydolf, P H Wilcox (by invitation) 
and E V Spiegel (by invitation) Traverse City 
State Hospital, Traierse City, Mich and Depts of 
Colloid Chemistry and Exp Neurology, Temple 
Untv Medical School, Phila , Pa Continuing 
studies of the effect of electroshock upon the 
cerebrospinal fluid (CSF) of dogs (Spiegel Adolf, 
Spiegel, Ashkenaz, Lee), CSFs of schizophrenics 
w ere analyzed by means of a Beckman photoelectric 
quartz spectrophotometer before and at various 
intervals after convulsions had been induced by 
electric currents Selective absorption with a peak 
at 2650 X uas found in the CSF of untreated 
schizophrenics In IS patients the mean extinction 
coefficient (E) at 2650 A uas 2 0±0 5 Control 
studies on the CSF of patients without nervous and 
mental disorders and receiving no barbiturates 
gave in 28 cases an s shaped absorption graph mth 
E (2650) = 1 24±0 59 The selective absorption is 
interpreted as indicating the presence of nucleic 
acids or their derivatives m the CSF Follouing 
3-10 convulsions induced by a lou intensity cur- 
rent (modified half wave rectified 60 cycle current 
for 0 8-12 seconds), there uas usually a slight 
decrease or no change of the E value and only 
occasionally a slight increase of the selective ab- 
sorption After application of a relatively high 
60 cycle A C current for 0 3-0 5 seconds, there 
uas m the beginning of the senes (after 6 con- 
vulsions) a depression of the E values and only 
occasionally a nse or no change , at the end of the 
senes (after 10 convulsions) an increase of the E 
value developed This increase was also pronounced 
in CSFs tapped several days or weeks after the 
last convulsion These observations are taken to 
mean changes in nucleic acid metabolism related 
to the electroshock convulsions 
On the quantitative relationship between the 
concentration of calcium and the coagulation of 
the blood Makio Stefanini (by invitation), 
Marcel C Blanchaer (by invitation) and 
Arjiand J Quick Dept of Biochemistry, Mar- 
quette Umv School of Medicine, Milwaukee, Wise 
By means of the resin, amberlite, the calcium of 
the blood can be removed , and by re adding know n 
quantities of calcium chloride, the amount opti- 
mum for coagulation can be determined directly 
Experimentally -1 parts of blood treated with 
amberlite were mixed with 1 part of an isotonic 
mixture of calcium chloride and sodium chloride 
For human blood a concentration of 0 0012 to 
0 005 M Ca appears optimum Below 0 0006 M the 


clotting time is markedly increased and at a con- 
centration of 0 0003 M the blood often fails to clot 
When the calcium concentration is increased above 
0 005 M the clotting tune is progressively delayed 

The minimum calcium concentration for opti- 
mum coagulation of dog and rabbit blood is some- 
what higher than for human blood, namely 0 0018 
M Above 0 005 to 0 007 M Ca, inhibition appears 
The coagulation time of recalcified whole blood is 
usually twice or three times as rapid as when 
determined by the Lee White method (due most 
likely to the release of a little thromboplastin in 
the manipulation) 

When dogs are given sufficient dicumarol to 
elevate the prothrombin time from a normal of 
6 seconds to 2S-52 seconds, the minimum optimum 
or critical concentration of calcium was raised to 
0 005 M, a concentration w hich is distinctly higher 
than the normal blood calcium level which is ap- 
proximately 0 0015 M This suggests that the pro- 
longed clotting time in dicumarol poisoning is due 
not only to hypoprothrombmenna but also in part 
to an inadequacy of calcium [This work was sup- 
ported by a grant from the U S Public Health 
Service ] 

The excretion of porphyrin by pernicious anemia 
patients treated with pteroylglutamic acid Ruth 
C Steinkamp (by invitation), Carroll F Shuk- 
ers (by invitation), John R Totter, and Paul L 
Day Dept of Biochemistry, School of Medicine, 
Umv of Arkansas, Little Rock Urine was collected 
from several patients with pernicious anemia and 
anemia accompanying leukemia, at two hour inter- 
vals after treatment with pteroylglutamic acid or 
injectable liver extract In most cases the urine 
obtained during the second two-hour period after 
the initial treatment contained a considerable 
quantity of a red pigment w hich remained on the 
filter In such cases the urinary output of pteroyl- 
glutamic acid during the first 24 hours was only 
2 to 11% of the test dose In contrast, no such pig- 
ment has been obtained from 12 normal individuals 
to whom the vitamin was administered, in these 
cases the urinary return of PGA was 24 to 38% of 
the dose 

The red pigment was purified by extraction with 
dilute ammonia, adsorption on Ca 3 (PO t ) 2 gel at 
slightly acid pH, and elution with dilute ammonia 
After extraction of the acidified eluate with ether 
and reextraction into dilute HC1 it gave a pro- 
nounced red fluorescence in ultraviolet light The 
HC1 solution showed marked absorption at 403 my, 
indicating the porphyrin nature of the pigment 
[Aided by grants from the Nutrition Foundation, 
Inc , and the Williams -Waterman fund of the Re- 
search Corporation Lederle Laboratories, Inc sup- 
plied the pteroylglutamic acid ] 

A study on the availability of beta-methiopro- 
panol for growth purposes in the rat Jakob A 
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Stekol Amino Products Research Division , Ross- 
ford, Ohio The possibility that beta-methiopro- 
panol might be available for grow th purposes m lieu 
of either cystine or methionine Mas indicated by 
the fact that this substance was shoMn to be a 
decomposition product of methionine under the 
action of certain bacteria 
Wc synthesized beta-methiopropanol from 
methjl mercaptan and trimethylenechlorohydrm 
and fed it to albino rats nhich were maintained on 
either low casein diets or diets in which the sole 
source of organic mtrogm was a mixture of ammo 
acids and crystalline vitamins 
The data obtained indicated that beta-methio- 
propanol filled to stimulate the growth of rats 
under the conditions under which either l - cystine 
or iff-methionine was effective 
Studies on desovynbonucleoproteins isolation 
and properties of genoprotem T Kurt G Sterm, 
G Goldstein (by invitation), J Wxgman (by 
invitation), and J Schrwer (by invitation) 
Dept of Chemistry, Polytechnic Inst , Brooklyn, 
V Y Chromosin , as prepared from calf thymus by 
extraction with 1 M NaCl solution according to 
Mirshy and Pollister, has been shown (Fed Proc 
5 156, 1946) to represent essentially a mixture of 
free sodium thymonucleate and histone chloride 
The desoxyribonucleoprotein of thymus tissue 
has now been obtained m what appears to be the 
natuc stite The method of isolation utilizes the 
inhibition, by sodium aisenate, of nucleodepoly- 
merase activitj (F G Fischer, I Boettger, and 
H Lehmann I chternueht Z physiol Chem 271 
246 (1941)) as well as the solubility of the nucleo- 
protein in water and its insolubility m 0 14 hi 
NaCl solution Vfter removal of aggregated ma- 
nal by high speed centrifugation a highly purified 
n.pnntion is obtained which belmes as a homo- 
geneous subst line in the anilvtical ultracentrifuge 
and m the elutrophoiesis appaiatus The fairly 
compict pirtules possess i moleculu weight of the 
order of a million The solutions of the nucleo- 
protein in water or neutril phosphite buffer of low 
ionic strength exhibit a low viscositi and no appre- 
cuble flow birefrmgem e Thixotropic nonbire- 
fringcnt gels mn be obt uned dircctlv from thymus 
tissue b\ w iter extnction uid from punfied solu- 
tions of the nucleoprotein In precipitation with 
0 14 M NaCl It is probible that the material 
exists in the chromosomes m the gel state 
In order to distinguish tins mtive nucleoprotein 
from irteficts suilt is chromosin ind in view of 
its presumed relitionship to the genes, the name 
Ginoprottin T (for thymus) is proposed for it 
The origin of certain fetal metabolites DeWitt 
Stetten, Jr, mil Willi vm II Golow xter (by 
invitttion) Dept of Biochemistry College of 
Physicians and Surgtons, Columbia Vmv The 
addition of isotopically libeled fittv icids or 


cholesterol to the diets of pregnant rats resulted 
in the appearance of isotope, in significant concen- 
trations, m the corresponding products isolated 
from the fetuses, indicating transplacental migra- 
tion of these materials The rate of incorporation 
of deuterium into fetal glycogen, fatty acids, and 
cholesterol has also been determined after enrich- 
ment of the body fluids with deuterium oxide 
Comparison of the values obtained with analogous 
values secured from products isolated from the 
maternal livers indicated that all three of these 
substances were rapidly being synthesized in the 
fetuses Analysis of the data further revealed that 
in the 19-day rat fetus the quantity of glycogen 
synthesized and deposited per day was approxi- 
mately equal to the total quantity contained in the 
fetus This is in contrast to the situation in the 
adult rat where it was shown that in the liver, 
about 70%, in the carcass, only 20% of the glycogen 
was replaced by newly synthesized glycogen each 
day [Aided by grants from the Josiah Macy, Jr , 
Foundation and the Nutrition Foundation, Inc ] 

Phosphorylated carbohydrate compounds in 
developing chick embryo P K Stumpf (intro- 
duced by H B Lewis) FVrus Laby , Dept of 
Epidemiology, School of Public Health, Umv of 
Michigan, Ann Arbor, Mich The results of an 
analysis of the w hole chick embryo for the presence 
of six phosphorulated intermediates formed in the 
breakdown of glucose would appear to support the 
contention of Meyerhof that even the developing 
chick embryo m its 6-8-10 day stages of growth has 
phosphorylation mechanisms similar to if not 
identical with those found in bacteria and m plant 
and animal tissues These results would thus con- 
tradict the findings of Needham who contends that 
glucose is broken down by a nonphosphorylating 
mechanism m the early grow th stages of the chick 
embryo 

Trichloroacetic acid extracts of whole six, eight, 
and ten day chick embryos were fractionated to 
yield a barium insoluble fraction and a barium 
soluble alcohol insoluble fraction, employing the 
procedure developed by Umbreit and his group 
In the first fraction were found fructose-1 6 di- 
phosphate, phosphoglycenc acid, and adenosine 
diphosphate, and in. the second fraction glucose-1- 
phosphate, glucose 6-phosphate, fructose 6-phos- 
phate Since these esters were found in approxi- 
mately the same concentrations in the three differ- 
ent age groups of chick embryos, it was concluded 
that the phosphorylation mechanisms were already 
well established by the sixth day of development, 
and that because of the presence of these com- 
pounds, glucose or glycogen was being metabolized 
probably by the usual phosphorylative pathways 

The effect of viral infection on these phosphoryla- 
tion patterns was also studied The phosphorylation 
pattern winch consisted of the six phosphorylated 



AMERICAN SOCIETY OP BIOLOGICAL CHEMISTS 


297 


compounds was not significantly altered after the 
chick embryo had been infected for 4S hours either 
with PRS strain of influenza virus Type A or n ltk 
swine influenza virus ( tided by National Founda- 
tion for Infantile Paralysis 1 
Influence of insulin on glycogen synthesis and 
breakdown m liver slices Earl W Sutherland 
(by invitation) and Carl F Coni Dept of Bio- 
chemistry, Washington Untv School of Med , St 
Louis When thin slices of rabbit or rat liver are 
incubated in two per cent glucose-1 phosphate and 
0 05 M NaP, a rapid synthesis of glycogen can be 
demonstrated in the slices themselves, amounting 
to one per cent per hour or more Addition of 
insulin accelerates the glycogen synthesis The 
inorganic phosphate w hich appears in the medium 
parallels the formation of glycogen and is increased 
by the addition of insulin When liver slices of fed 
animals are incubated in phosphate buffer instead 
of glucose-l-phosphate, the phosphorylase activity 
is in the direction of glycogenolysis Under these 
conditions insulin, confirming Shipley and Humel, 1 
increases the glucose output of liver slices and 
causes a more rapid disappearance of glycogen 
The acceleration of glj cogenolyais is more marked 
in rabbit than m rat liver slices Disruption of cell 
structure by freezing or grinding results in dis- 
appearance of the insulin effect Nearly maximal 
effect on glycogenolysis is given by 0 005 to 0 01 mg 
of native insulin per cc and by 0 015 to 0 03 nig 
of certain cleavage products obtained by rmld 
treatment of msubn with alkali Such products 
could not be obtained from other proteins 

These observations suggest that insulin has an 
accelerating effect on the phosphorylase activity 
m the liver and that its effect on the glycogen level 
will depend on whether phosphorylase activity 
proceeds in the direction of synthesis or breahdow n 
of glycogen 

The excretion of sulfanilamide derivatives after 
oral administration to white rats Elizabeth 
Taylor (by invitation), Fred H Snider (by 
invitation), and Fred W Oberst Dept of Bio- 
chemistry, Research Laby , The IFm S Merrell 
Co , Cincinnati Studies have been carried out on 
the route of excretion of twelve derivatives of 
sulfanilamide following oral administration to 
white rats Analyses were made on urine and on 
fecal extracts by the colorimetric method of 
Bratton and Marshall Extracts of feces were pre- 
pared by Soxhlet extraction with acetone or, in the 
case of compounds having carboxjlic or sulfonic 
acid groups, by extraction with 2 per cent sodium 
hydroxide Since most of the compounds studied 
were substituted m the N-4 position, a preliminary 

1 Shipley R A and Hume! E J , Am J Physiol 144 51 
(1015) 


acid hydrolysis procedure was used routinely be- 
fore colorimetric estimation 

Ten of the compounds studied (N-(4ammo- 
benzenesulfonyl) 2 phenylpropylamine, N-(4- 
ammobenzenesulfonyl) N-methyl 2-phenylpropyl- 
anune, N-(4 aminobenzenesulfonyl) ephednne, 4- 
sulfonanndodiphenj lthiourea, tartarylsulfaml- 
annde, diacetyltartarylsulfadiazine, diacetyltar- 
tarylsulfatluazole, sodium propionylsulfamlamide- 

sulfonate, sodium propionylsulfathiazole /? sul- 
fonate, sodium sulfobenzoylsulfathiazole) were 
found to be excreted largely in the feces, one (2- (4- 
ammobenzenesulfon>l)acetamide) appeared pri- 
marily in the urine, and one (N-(4 acetylamino- 
benzenesulfonyl)-N-methyl-2-phenylpropylamme) 
was rather equally divided between the two 

Two compounds, 4 lsothiocyanobenzenesulfonyl- 
guamdme and 2 (4 lsothiocyanobenzenesulfon- 
amido)pyrimidine, gave theoretical results when 
hydrolyzed in pure solution and determined by the 
colorimetric method They could not, however, be 
recovered quantitatively after addition to normal 
rat feces or to acetone extracts of feces 

The purification of phosphofructokmase from 
rabbit muscle John Fuller Taylor Dept of 
Biological Chemistry, Washington Lniv School of 
Medicine, St Louis Aqueous extracts of minced 
rabbit muscle contain the enzyme, phosphofructo- 
kinase, which catalyzes the reaction 
Adenosmetnpliosphate + fructose 6 phosphate — > 
adenosmediphosphate 4- fructose 1,6-phosphate 
The reaction can be followed mnnometneally by 
the liberation of CO» from bicarbonate buffer 
Mg^ is required 

The protein fraction precipitated between 0 4 
and 0 5 saturation with ammonium sulfate at pH 
7 5 contains a considerable part of the enzymatic 
activity and shows a specific activity that may be 
as high as ten times that of the original extract 
As much as threefold further purification has been 
achieved by refractionation with ammonium sul- 
fate Fractionation with acetone has not been 
successful because extensive destruction easily 
occurs The use of aluminum hj drovide is of some 
value m removing material that interferes with 
the test used without adsorbing much of the 
enzyme 

Enzyme preparations lose activity slowly at pH 
7 5 but are rapidly inactivated at pH 6 Dialysis 
can be carried out against water or dilute salt 
solutions if the pH of the enzyme solution remains 
about 7 5 Extraction of the nunced muscle with 
weak alkali (0 03 N NaOH) increases the yield of 
phosphofructokmase, probably because the pH ot 
the extract is higher 

The enzyme appears to be considerably less than 
1 per cent of the extractable protein Total en- 
zymatic activity is not recovered m the ammonium 
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sulfate fractions, conditions that affect the stabil- 
ity and activity are being investigated 

Estimation of parathyroid hormone activity by 
its effect on serum inorganic phosphorus in the 
rat Helen M Tepperman (by invitation), 
Maurice V L'Heureux (by invitation), and 
Alfred E Wilhelmi Dept of Physiological 
Chemistry, Yale Univ , New Haven, Conn Evi- 
dence is presented to show that the subcutaneous 
injection of parathyroid hormone into male albino 
rats (weight range 150-250 grams) in the post- 
absorptive state brings about in 3 hours a fall in 
serum inorganic phosphorus which is directly 
proportional to the logarithm of the dose of hor- 
mone administered (in U S P units) In setting 
up a dose-response curve based on this relation it 
is observed that there is an effect of initial level 
of serum inorganic phosphorus on fall in serum 
inorganic phosphorus at each dose level of hormone 
used It is show n that this effect is consistent and 
may be adjusted for It is therefore possible to 
establish a standard dose-i espouse curve which 
may be used to carry out simple and rapid estima- 
tions of parathyroid hormone activity in unknown 
preparations An example is also given of an assay 
employing 12 rats m a more rigorous design — the 
“symmetrical pairs” design of Yates — which 
demonstrates that the rat serum inorganic phos- 
phorus method is comparable in reliability and 
accuracy to the dog serum calcium method, em- 
ployed in the same design, for the estimation of 
parathyroid hormone 

Rearrangement of steroid ring C ketols m 
alkali Ciiyrles Tesyr (by invitation), Evelyn 
Borgstroyi (by invitation), J R Xenos (by 
invitation) and T F Gyllagher Dept of Bio- 
chemistry, Unto of Chicago, Chicago, Illinois 
Because of their importance in the partial synthesis 
of adrenal cortical steroids, a detailed investigation 
of the reactions of the ring C ketols derived from 
both cholic and desov> cholic acids has been made 
The ring C ketols of the cholic acid series were 
obtained by low temperature hydrolysis of the 
11(a) bromo 12 keto derivative followed by iso- 
merization with boiling alkali The reaction 
yielded two principal products which liave been 
identified as 3(a), 7(a), 11(a) tnhydroxy-12-keto- 
cholamt icid and 3 (a), 7 (a), 12 (/3) trihydroxy-11- 
kctocholamc icid This rearrangement is similar to 
that which occurs when 3(a),12(j3) dihydroxy-11- 
ketocholamc icid is heated in alkali Ml four 
possible isomeric ketols ire obtained but the 
11(a) hydroxy 12-keto and the 11 keto 12(/3)-hy- 
droxy derivatives constitute at least 90 per cent of 
the reaction product The rates of saponification of 
the acctoxy methyl esters and the behavior of the 
isomers ind their derivatives toward ketonic 
rcigents have been studied These reactions pro- 
vide a basis for the structure of the products 


obtained in the cholic acid senes , the structure of 
the ketols of the desoxycholic acid series has been 
proven by independent methods 

A study of experimental variables in the bac- 
teriological determination of amino acids (micro- 
biological assay) Gerrit Toenmes and Dorothy 
Leaf Gallant (by invitation) Lankenau Hospital 
Research Inst and Inst for Cancer Research, 
Philadelphia 30, Pa Difficulties encountered in 
the determination of amino acids with S fecalis 
(Stokes, Gunness, Dwyer and Caswell, J Biol 
Chem 160 35 (1945)) on tissue protein prepara- 
tions of high nucleic acid content induced the 
authors to investigate certain factors influencing 
bacterial growth, such as method of cleaning of 
assay tubes, length of sterilizing time, stability of 
vitamins, type of inoculum, concentration of 
glucose, kind and concentration of buffers, length 
of incubation period, and presence of nucleic acid 
hydrolysates, ammonia and other accessory nu- 
trients Use of a heavily buffered medium (0 3 M 
phosphate of pH 6 5, and 2% glucose) in conjunc- 
tion w ith photoelectric turbidity measurements (at 
a mean wave length of 700 millimicron where color 
effects are at a minimum) resulted in growth re- 
sponses neaily linearly proportional to the con- 
centration of the limiting ammo acid, and con- 
comitant substantial gains in analytical precision 
Other modifications found conducive to increased 
consistency and accuracy are treatment of assay 
tubes with hot chromic-sulfuric acid and subse- 
quent repeated autoclavings in distilled water, 
sterilization for about 3 minutes (120°), inoculation 
with a culture which lias been kept quiescent at 
low temperature for several days, and some modifi- 
cations of the medium, including supplementation 
with ammonium ion and a hydrolysate of yeast 
nucleic acid and thymine Compared with the 
stability of biotin toward acid hydrolysis its dilute 
aqueous solutions appeared to be highly labilo 
even at 2° 

Experimental records demonstrating the role of 
the variables mentioned will be presented, together 
w ith results of the practical application of a modi- 
fied method 

Studies on the function of pteroylglutamic acid 
in Streptococcus faecalis John R Totter and 
Edith S Sims (by invitation) Dept of Bio- 
chemist) y, School of Medicine, Univ of Arkansas, 
Little Rock Streptococcus faecalis (Mnencan type 
culture collection No 8043) was grow n in the usual 
way but with KCN or H-0 added aseptically after 
sterilization of the medium Growth was deter- 
mined at various times by measuring turbidities 

In a tj pical experiment it was found thatO 0125 N 
KCN reduced the 40 hour grow tli of the organism 
to one half maximum when 10 mpgm /ml of 
pteroylglutamic acid (PGA) was used as a stimu- 
Lmt Equally good grow tli resulted w ith 0 025 N 
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KCX when 10 /igm /ntl of thynune was used in 
pi ite of PGA Under similar conditions 0 13% 
II 0 reduced the 40 hour grow tli to one half w itli 
PG V, while only 010% HO was required with 
thy mine Vt levels of inhibitor above those stated 
the differences were more striking The actual 
concentrations of inhibitor required to limit grow th 
w ere aoniew hat variable but considerable alteration 
in the amount of thymine or PGA did not ma- 
ten illy affect the results 

Subculture of the organism which grew in the 
KCX containing media frequently showed the 
presence of an unstable variant of S faccahs w Inch 
was capable of growing in the absence of PGA 
This variant differed from the original organism m 
ha\ ing lost its requirement for glutamic acid and 
PG V, in being resistant to IvCN, and in being 
strongly resistant to sulfadiazine m the absence 
of added PGA or thymine It was very susceptible 
to inhibition by H 0 

The data suggest tliat PGA is involved in the 
production of KCX sensitive enzymes, probably of 
the metallo-porphynn group [ laded by a grant 
from the Williams-]] alerman fund of the Research 
Corporation 1 

Inactivation of phosphohevokmase in brain 
M F Utter Dept of Biochemistry , H estern 
Reserve Umv In studies on mouse brain homo- 
genates, it was noted that the ability of the prepa- 
rations to form lactic acid from glucose was rapidly 
lost during the handling procedures involved m the 
ordinary Warburg techniques The inactivation was 
greatly influenced by pH, increasing as the pH was 
lowered More than 90 per cent of the glycolytic 
activity was lost in 10 minutes, if the brain homo- 
genate was incubated at 3S°C at pH 6 4 or below 

Although glucose no longer served as a substrate 
for the inactivated preparation, hexosediphosphate 
was utilized, suggesting that the enzymes affected 
w ere concerned w ith the phosphorylation processes 
VJso, the addition of fructose 6 phosphate to the 
brain preparation prevented inactivation, lending 
further support to such a hypothesis 

Because of these observations, an assay was 
devised to permit measurement of the enzyme, 
phosphohevokmase The reaction catalyzed by this 
enzj me is show n below 
Fructose 6 phosphate + ATP — > 

Fructose 1 6 phosphate + ADP 
In the bram homogenate under the conditions of 
the assay, a second reaction occurs 

Fructose-1 0 phosphate 2 Triose phosphate 
By measuring the triose phosphate formed by 
hr un homogenates from ATP and fructose 6- 
phosphate under specific conditions, it is therefore 
possible to determine the concentration of phospho- 
hexokinase By tins assay it was shown that 
phosphohevokmase was almost completely inac- 
tivited in bram homogenates after incubation, at 


pH 6 4 or lower Under certain conditions, the 
preparation can be reactivated by the addition f)f 
boiled brain homogenate, suggesting that at least 
part of the inactivation involves a heat stable 
factor 

The influence of dietary protein upon the 
regeneration of liver protein m the rat Harry M 
Vars and Fraser N Gurd (by invitation) Har- 
rison Dept of Surgical Research, Schools of Medi- 
cine, Unw of Pennsylvania, Philadelphia The 
composition of the regenerating liver after partial 
hepnteetomy lias been studied in 2S0 grams male 
Wistar rats at 5 intervals after operation up to 
14 days Two series were studied normal animals 
fed a diet containing 18% casein before and after 
operation , and protein starved animals fed a non- 
protem diet from 14 days before operation until 
sacrifice The normal rats formed 0 37 gram of new 
liver protein per 100 grams of body weight in 
14 days , the protein-starved formed 0 17 gram 
The rate of liver protein production was most 
rapid in the first two post-operative days, and 
more rapid m the protein starved rats than uv the 
casein-fed rats during this period 

The combination of pre operative protein deple- 
tion plus 69 4% hepatectomy produced a net re- 
duction of liver protein of S3% Rats so prepared 
were used to study the effect of varied levels and 
types of dietary protein fed ad libitum for 14 days 
after operation 

The degree of regeneration of liver protein which 
occurred in the protein starved rats was greatly 
enlianced by postoperative protein feeding, in 
proportion to the level and biological value of the 
protein fed Zevn (10%) was no more effective than 
the non-protein diet Fibrin (10%) was better 
than 10% w heat gluten Casein at 5, 10, 18 and 27% 
levels gave increasing increments of new liver 
protein The inclusion of methionine appeared to 
augment consistently the effect of casein alone 

The anuno acid composition of d-glyceralde- 
hydephosphate dehydrogenase and aldolase from 
rabbit skeletal muscle Sidney F Vemck and 
Ether Ronzoni Dept of Biological Chemistry, 
Washington Unit) Medical School, Si Louis 
Crystalline aldolase 1 and d glycernldehydepbos- 
phate dehydrogenase 2 may be obtained m good 
yield from rabbit skeletal muscle in essentially 
homogeneous form These proteins have molecular 
weights of the same order of magnitude (sedimen- 
tation velocity and diffusion) and do not contain 
readdy dissociable prosthetic groups Samples of 
the enzymes, five tune recrystallized and exten- 
sive!} dialyzed against distilled water, have been 
subjected to complete elementary and ammo acid 

1 Taj lor John Fuller Green. ArduAIdcn and Con Ge tj T 
Fed Proc :> No 1 March 1D40 

2 Con Gerty T Slem Milton W and Cori Carl F Jour 
Biol Chem 565 (1945) 
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analysis The minimum molecular weight of aldolase 
is 140500 and of d glyceraldehyde phosphate dehy- 
drogenase 150000 calculated from ammo acid 
analyses The chief differences between the two 
proteins are in the contents of glutamic and 
aspartic acids, leucine, valine, and phenylalanine 
In the case of the other amino acids minor differ- 
ences occur Both protems are relatively high in 
their content of basic and hydroxy amino acids 
The figures for aldolase approach the theoretical 
maximum based upon nitrogen content D-glycer- 
aldehydephosphate dehydrogenase does not appear 
to be completely accounted for in terms of the 
known amino acids 

Amino acid analyses on many independent 
enzyme preparations agreed within the limits of 
experimental error Microbiological methods were 
employed extensively and several amino acids w ere 
determined with two different organisms In addi- 
tion chemical methods were employed where 
satisfactory micro procedures were available Con- 
trol analyses of crystalline preparations of bovine 
serum albumin, insulin and /3 lactoglobulin agreed 
closely for the most part with the best published 
data 

Further studies of the enzymes of normal and 
leucemic mouse liver homogenates Carl S 
Vestling, Richyrd E Maxwell (by invitation), 
Jesse N Williams, Jr (by invitation), and 
Henry Quystler (by invitation) Division of 
Biochemistry, Noyes Laby of Chemistry, TJniv 
of Illinois and the Dept of Radiology, Carle Hos- 
pital Clinic, Urbana A preliminary report from 
this laboratory (J Biol Chem 166 385 (1946)) has 
indicated the failure of unwashed liver homo- 
genates from leucemic mice (C-58 MacDowell 
strain) to oxidize octanoate in Lehmnger-type 
systems ( 1 L Lehmnger, J Biol Chem 167 363 
(1915)) Further work with washed homogenates 
in the presence of malonate has now yielded a 
similar result These experiments support the idea 
that the liver cells in an organ infiltrated by malig- 
nant leucocytes are enzymatically deficient How- 
ever, an alternative explanation must be con- 
sidered Since it has been shown that prolonged 
homogenization leads to failure to oxidize fatty 
acids, the possibility of increased cell fragility in 
leucenuc livers must be tested A comparative 
study of “cytolysis quotients” (V R Potter, J 
Biol Chem 163 437 (1946)) in normal and leu- 
cenuc liver homogenates is being carried out 

Because of the involvement of cytochrome c in 
fatty acid oxidation by liver homogenates an 
investigation of the cytochrome oxidase activity of 
leucemic liver systems has been carried out It 
has been shown that there is no significant impair- 
ment of cytochrome oxidase activity in homo- 
genates from C-58 leucemic mice 

In certain of the experiments “cytolysis quo- 


tients” and succmoxidase levels have been deter- 
mined The results show a slightly higher succm- 
oxidase activity m normal C-58 mice than in 
leucemic animals The studies reported are being 
extended so that further information concerning 
the enzymatic activity of infiltrated organs may be 
obtained 

Investigations of the growth metabolism of 
normal and mutant imagmal discs of insects 
Claude A Villee (introduced by A Baird 
Hastings) Dept of Biological Chemistry, Harvard 
Medical School The Cartesian diver ultranncro- 
respirometer provides a means of analyzing the 
metabolism of the particular group of cells m a 
larva (the imagmal disc) which will form a particu- 
lar adult organ Previous work (Proc Nat Acad 
Sci 32 241, 1946) showed that normal wing discs 
have a Qo; of 20, "vestigial” wing discs a Qo 2 of 9 
On the hypothesis that each gene regulates a 
particular biosynthesis, a search for the enzyme 
affected by the “vestigial” gene has been made by 
adding inhibitors or substrates to the buffer solu- 
tion containing the disc in the diver Normal and 
“vestigial” disc respiration is inhibited by cyanide 
and azide and thus is mediated by an iron or 
copper porphyrin system, probably cytochrome- 
cytochrome oxidase Respiration is also inhibited 
by the hydroxynaphthoquinones SN-5949 and 
SN-5090, believed to inactivate some enzyme be- 
tween cytochrome b and c Preliminary expen- 
ments show that pyruvate, but not succinate or 
lactate, increases “vestigial” disc respiration 
slightly The inhibition of normal and “vestigial” 
disc respiration by 10 -3 M lodoacetate is partially 
released by 02 M malate but not by 05 M suc- 
cinate The respiration of “vestigial” discs is in- 
creased to that of normal discs by ascorbic acid 
and to a lesser extent by p-phenylenediamine and 
hydroquinone 

These experiments indicate that the respiratory 
enzymes of the developing imagmal discs of insects 
are similai to those of a wide variety of cells from 
bacteria to mammals, that the cytochrome oxidase 
system of “vestigial” is normal, and that the 
“vestigial” gene affects some enzyme below cyto- 
chrome c in the respiratory chain 

The synthesis and biological properties of some 
new thymine and uracil nucleosides Donald 
Visser, Iry'ing Goodman and Ixyrl Dittweu 
(introduced by Robert C Lewis) U niv of Colo- 
rado, Boulder Since Loring and Pierce found that 
certain natural nucleosides were more effective 
than the corresponding free pyrimidines or purmes 
for growth promotion of specific neurospora mu- 
tants (J Biol Chem 163 61-69,1944,160 409-15, 
1945), it seemed desirable to synthesize a number 
of uracil and thymine nucleosides and to test them 
for possible growth promoting or growth inhibiting 
effects 
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1-D Ribosidouracil, 1 D arabmosidouracil, 1-D- 
galactosidouracd and 1-D glucosidouraed were 
prepared according to the original directions of 
Hilbert and Johnson (J Vm Chem Soc 62 44S9, 
1930) 

The 5 bromo- and S chloro derivatives of all four 
gh cosulouracil compounds nere prepared The 
1 glycoside 5 bromo uncils were prepared accord- 
ing to the method described by Hilbert and 
Johnson for the preparation of 5 bromo glucosido- 
uracil The 5 chloro glycosido uracils u ere syn- 
thesized by adding a slight excess of chlorine 
dissolved in carbontetrachloride to either the 
acetoglycosido-4 ethoxyuracils in carbontetra- 
chloride or to the glj cosidouracils dissolved in 
glacial acetic acid Both procedures produced good 

1 ields of the chloro derivatives 

The Thymine glycosides nere synthesized from 
the proper bromaceto sugar and an excess of 2,4,- 
diethoxy thymine with a fen drops of pyridine 
added Without isolating the intermediate, the free 
thvmine gly cosides nere obtained by HC1 hydroly- 
sis of the aceto glycosido ethoxy thy mine in meth- 
anol By this method 1-D nbosidothynnne, 1-D- 
arabinosidothynnne, 1-D galactosidothymine, and 
1-D glucosido thymine nere prepared The physical 
properties of these compounds mil be discussed 

These compounds nere tested on microorganisms 
for their gron th promoting and grow th inhibiting 
properties For a uracil deficient mutant of E call, 
the synthetic uracil and thynnne nucleosides nere 
neither growth promoting nor growth inhibiting 
Results with other microorganisms will be pre 
sented 

The antimetabohte effect of the optical isomers 
of the sulfoxide derived from methionine Hei.x- 
bich Wxelsch and Ernest Borek (by invitation) 
Depts of Biochemistry, \ ew l oik State Psychi- 
atric Inst and Hospital and Columbia Umv , 
A ew York The sulfoxide derived from d,l meth- 
ionine is an effective antimetabohte against 
glutamic acid in the metabolism of Lactobacillus 
arabinosus Since the compound contains two 
asymmetric atoms it exists as four stereoisomers 
The antimetabohte activities of the diastereo- 
isomers derived from 1 methionine (kindly sup 
plied by Dr T F Lavine) differed by a factor of 

2 5 which shows an enzymic sensitivity to the 
asymmetry of the sulfur atom The mixture of 
diastereoisomers derived from 1 methionine is 
approximately seven times as active as that derived 
from d methionine Therefore, it appears that the 
configuration of the carbon is of greater importance 
than that of the sulfur in determining the anti 
metabolite activity of the sulfoxide derived from 
methionine The sum of antimetabohte activities 
of the component isomers is equal to that of the 
inactive material 

Stability of prothrombin Arxold G Ware (by 


invitation), M Mason Guest and Walter H 
Seegers Dept of Physiology, Wayne Umv, 
Detroit , Mich Oxalated bovine plasma retains SO 
per cent of its prothrombin activity for 30 days 
at 5°C (2 stage assay) Oxalated plasma which has 
been dried from the frozen state, reconstituted, 
and neutralized with imidazole buffer exhibits 
similar stability characteristics Prothrombin can 
be partially purified, as product type No S (Arch 
Biochem 6 S5 (1945)), woth the same percentage 
yield from either stored or fresh plasma Such 
products are stable in saline solution for more than 
24 hours at room temperature 

If prothrombin is purified so that it lias a specific 
activity of 14,000 to 15,000 units per mg tyrosine, 
it possesses very poor stability characteristics in 
saline solutions From 20 to 50 per cent of the 
activity is lost in 1 hour at 2S°C On longer standing 
significant amounts of thrombin appear, however, 
the thrombin formed amounts to less than 1 per 
cent of the original prothrombin activity If such 
purified preparations are dissolved m oxalated 
plasma they are stable The plasma stabilizing 
factors are removed late in the purification process 
Crystalline bovine plasma albumin is not a stabiliz- 
ing agent (NH t )_SOj is a moderately effective 
stabilizer [Aided by a grant from the National 
Inshlulc of Health ] 

a-Acetolactic acid, an intermediate m acetyl- 
methylcarbmol formation De an Watt (by invita- 
tion) and Lester O ICb uipitz Dept of Biochem- 
istry, Western Reserve Umv , Cleveland C I3 0. is 
fixed in significant amounts in the carboxyl group 
of pyruvic acid during the conversion of the acid 
to acetylmethy lcarbinol (4 M C ) by cell suspen- 
sions of Staphylococcus aureus 

O O OH 

/ Z' I 

2CH5C — COOH ^ CHjC C— CH, + 2COi 

I 

H 

The presence of the isotope m the pvruvie acid 
indicates the reversibility of the reaction Previous 
work has shown no direct evidence of the reversi 
bility of a keto acid decarboxylation Reversibility 
has only been demonstrated in 0 keto acids The 
fixation of C u O m pyruvic acid by Staphylococcus 
aureus would appear to be 3n exception The view 
that acetaldehyde is the sole precursor of V M C 
is not tenable with results obtained by several 
investigators who have shown that the rate of 
UlC formation is accelerated in the presence of 
both acetaldehj de and pyruvic acid It is suggested 
that py ruvic acid and acetaldehyde condense as an 
intermediate in the reaction The possibility that 
this intermediate is a acetolactic acid lias been 
investigated If this acid were the intermediate, 
fixation would occur as the conventional /3-keto 



302 


FEDERATION PROCEEDINGS 


ltid fixation w ith subsequent splitting into pyruvic 
acid and acetaldeh>de The carboxyl group of 
pjruvic acid would contain heavy carbon under 
these conditions 

CIRCHO + CH3COCOOH ^ 

O OH 

/ I 

CIRC c— COOH 


✓ / 

CIRC C— C 12 OOH + C 13 0 2 ^ 

I 

CHj 

0 OH 

II I 

CIRC — C — C 13 OOH + C 12 0. 

CH 3 

The a acetolactic acid was synthesized by oxida* 
tion of the labile hydrogen of methyl acetoacetic 
ester w ith subsequent hydrolysis 

Investigations have shown that Staphylococcus 
aureus contains an enzyme w hich rapidly decarbox- 
ylates the acid into A M C and carbon dioxide 
The enzyme is heat labile, five minutes at 100°C 
being sufficient to bring about its destruction The 
decarboxylation is cocarboxylase independent and 
Mn^ dependent, as is the decarboxylation of other 
/3 koto acids such as oxalacetic and oxalosuccinic 
Attempts are being made to show the reversi- 
bility of the decarboxylation using C u 02 
Effect of cystine, lysine, and tryptophane on 
the growth of rats ingesting certain carcinogenic 
agents Juiius White and Florence R Write 
\ational Cancer Inst , National Inst of Health, 
United States Public Health Service, Bethesda, 
Maiyland Previous reports have indicated that 
the retardation of growth of young rats by the 
oral administration of certain carcinogenic agents 
could be overcome by incorporative l cystine or 
methionine in the diet still containing the car- 
cinogen The purpose of this study was to deter- 
mine whether other essential amino acids would 
have the same effect as cystine or methionine 
'lhree diets were prepared in which the cystine, 
lysine and tryptophane contents respectively were 
restricted to such an extent as to allow young rats 
to gain weight at 1 rate of about 1 5 gm per day 
Weanling rats were placed on these diets and when 
they liad reiched a weight of 75-90 grams, 60 mg 
of ether, 1 ,2 benzanthracene, 1,2, 5, 6 dibenzan- 
thracene or p dimethylaminoazobenzene was added 
to c ich 100 grams of the respective diets \mmals 
on the cystine restricted diet showed marked 
retardation in growth although the food intake was 
equivalent to that ingested before the carcinogen 


had been added The addition of cystine to the diet 
still containing the carcinogen resulted in a prompt 
stimulation in growth Rats ingesting the diets 
restricted in either lysine or tryptophane showed 
no retardation in grow th w hen any of the careino 
genic agents studied were added The significance 
of the specificity of cystine in stimulating grow th 
of animals retarded by these carcinogenic agents 
will be discussed 

Yeast metaphosphate J -M Wiame (introduced 
by Carl F Con) Dept of Biochemistry, Wash- 
ington Umv , School of Medicine, St Louis Meta- 
phosphate accumulates in yeast under the condition 
previously described 1 It can be determined quanti- 
tatively by extraction of the yeast with trichloro- 
acetic acid, removal of the excess acid by extraction 
with ether and precipitation as the barium salt at 
pH 4 2 to 4 4 It can also be determined by extrac 
tion of the yeast with N sodium hydroxide, fol- 
low’ed by depolymerization of the extracted ribo- 
nucleic acid with ribonuclease and precipitation 
with barium as described above Good agreement 
w’as obtained between the two methods of extrac- 
tion The P content of the yeast metaphosphate 
was 19 6% as compared to a value of 19 8% for 
chemical hexametaphosphate, when isolated by the 
same method NaN 3 (2 5 X 10 ' 1 M) completely 
inhibited metaphosphate formation in yeast with- 
out affecting glucose fermentation 

The diffusion constant of the metaphosphate 
obtained by trichloroacetic acid extraction and 
alcohol precipitation was similar to that obtained 
for chemical hexametaphosphate However, the 
barium salt, after conversion to sodium salt, gavea 
lower diffusion constant Furthermore, when it was 
treated with toluidin blue and centrifuged, the 
supernatant fluid had a purplish (metachroma tic) 
color, w hereas when the same procedure was carried 
out with chemical hexametaphosphate or with 
metaphosphate prepared from yeast by alcohol 
precipitation, the supernatant fluid did not give a 
metachromatic color These results suggest tliat the 
metaphosphate exists in the cell as a polymer of a 
hexametaphosphate unit 

The metabolic fate of radioactive lactate in the 
phlorhizimzed animal D W Wilson, Adllaidi 
M Delluva (by invitation) and Samuel Gurin 
Dept of Physiological Chemistry, School of Medi- 
cine, Umv of Pennsylvania, Philadelphia Sodium 
Lactate containing C 14 in the a and /3 positions was 
administered to a fasted phlorhizimzed rat 75 to 
SO per cent of the lactate was apparently convei ted 
to urinary glucose and could be accounted for as 
“extra” sugar Approximately 25 per cent of the 
administered radioactivity was recovered in the 
isolated urinary glucose 

The ketone bodies of the urine were fractionated 

* J -M Wiame, Bull Soc Chun Biol 28 552 (1940) 
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by standard procedures Carbon dioxide samples 
representing the carboxyl groups of acetoacctate 
and /S-hydro\ybutyrate were obtained The acetone 
fractious were separately collected as the mercury 
complex All of these fractions u ere radioactive and 
accounted for approximately 10 per cent of the 
administered radioactivity The carboxyl carbons 
and the carbon of the acetone samples contained 
equal concentrations of C u It is apparent there- 
fore that the lactate was converted to an appreci- 
able extent to acetoacetate and p hydroxybutyrate, 
and that all four carbon atoms w ere radioactive 
Approximately 20 per cent of the administered 
radioactivity was recovered in the respiratory 
CO. collected during the first four hours of the 
experiment \n appreciable amount of radioac- 
tivity was likewise recovered in the liver and 
carcass fat as well as in the protein 

Since a significant portion of the lactate has been 
converted to ketone bodies, fat, protein and carbon 
dioxide, it is probable that the excretion of “extra" 
urinary glucose in almost quantitative amounts 
must be accounted for by a sparing action of the 
lactate upon some metabolite which would ordinar- 
ily be converted to ketone bodies and perhaps to 
fat m this type of experimental animal 

A mucolipoprotem in normal human plasma 
Richard J Winzi.er, Arthur W Dei or (by in- 
vitation) and John W Mehl Dept of Biochem- 
istry, Umv of Southern California School of 
Medicine A material corresponding to a mucoli- 
poprotein has been isolated from normal human 
plasma It appears to be identical w ith the material 
responsible for the polarographic cancer test ( 4cta 
radiol et cancerol bohem et morav 2 27 (1939)), 
for the index of polypeptidemia (Biochem Zeit 
121 262 (1921)), with blood proteose (J Natl 
Cancer Inst 4 417 (1944)), and with seromucoid 
(Biochem J 34 931 (1940)) The material is 
soluble in sulfosalicylic acid or perchloric acid, but 
not in tungstic acid or optimal concentrations of 
trichloracetic acid It is heat stable, and is pre- 
cipitated by saturated ammonium sulfate and by 
60 per cent ethy 1 alcohol 

Isolation was from perchloric acid filtrates of 
plasma by saturating the dialyzed filtrate w ith am- 
monium sulfate and lyophilizing the precipitate 
after removing the salts by dialysis The isolated 
material was studied using electrophoretic methods 
and was found to contain at least three components, 
two of which accounted for 90% of the total 
The material contained 7 6 per cent nitrogen, 
16 4 per cent galactose, 17 9 per cent hexosanune, 
and 20 per cent lipid It was 5S per cent protein as 
measured by a quantitative biuret test and was 
found to be highly antigenic in rabbits The molecu- 
lar w eight, amino acid composition, and physiologi 
cal significance of the material are being investi- 
gated 


Colorimetric determination of B-diketones and 
triacetic lactone (6-methyl pyranone) Robert F 
Witter (by invitation) and Elmer Stotz N Y 
State Agric Expt Sta , Cornell Umu , Geneia, 
N Y In order to study the possible role of the C'« 
diketo acids vnd esters in the metabolism of fats, 
it was necessary to have methods for their deter- 
mination 

Acetylacetone, ethyl triacetate, or triacetic acid 
react w ith o phenylenediamine to form the purplish 
red dimethylbenzodiazapine This reaction has 
been placed on a quantitative basis for the meas- 
urement of 1 to 8 rM of these diketones using 
acetylacetone as a standard The full color develops 
w ithin 30 minutes at pH 1 3-2 0 in the presence of 
an excess of o phenylenediamine Triacetic lactone 
does not react directly, but it may be converted 
by acid hydrolysis to acetylacetone, which is 
separated by distillation 

These compounds have been successfully re- 
covered from metaphosphoric acid filtrates of bac- 
teria and fungi cultures, kidney homogenates, and 
urine Limiting concentrations of interfering com- 
pounds have been determined Crotonaldehyde, 
when present in 5 to 10 times the quantity of 
acetjlacetone, interferes, but this can be elim- 
inated by the addition of small amounts of bisulfite 
after color development 

Photosynthesis with C 13 0 and the distribution 
of heavy carbon in the sugars Harland G Wood 
and George O Burr Dept of Biochemistry, 
Western Reserve Univ , Cleveland, Experiment 
Station, H S P 4 , Honolulu The purpose of the 
experiments was to determine the relative rates of 
assimilation of carbon dioxide in sugars and the 
distribution of the assimilated carbon within the 
sugar molecule during photosynthesis by bean 
plants 

Plants approximately three weeks old were ex- 
posed for £ hour to carbon dioxide labelled with C 13 
The sugars of the plants were then obtained in three 
fractionations by alcohol extraction, first SO per 
cent, then 10 per cent, and finally 10 per cent 
after hydrolysis with saliva The SO per cent solu- 
ble fraction was further fractionated by fermenta- 
tion with Lactobacillus casei and the lactic acid 
(LI) was separated The non fermentable sugar 
was then hydrolyzed with acid and fermented to 
lactic acid (L2) Likew lse after acid hydrolysis the 
10 per cent soluble (L3) and saliva hydrolyzvble 
portions were fermented (L4) These fractions 
are believed to contain predominantly carbon from 
the following sugars, Ll glucose, L2 sucrose, L3 
dextrin, L4 starch 

These four lactic acid fractions were chemically 
degraded m the following way 

CHj CHOH COOH -B^L» CH, C HO + C0 2 
CH, CHO Na ° - ’ > HCOOH + CHI, 
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The CO:, HCOOH and CHIj contain carbons 3 and 
4, 2 and 5, 1 and 6 respectively of the he\ose sugars 

It has been found that the CO:, HCOOH and 
CHIj from the L2-sucrose fraction contained a 
higher concentration and far more C 13 than did any 
of the other fractions However when the exposure 
to C u 0: was three days, instead of £ hour, the C 13 
%\as approximately equally concentrated in all four 
lactic acid fractions 

There was some variation in the C 13 concentration 
between the CO:, formic acid, and CHIj However 
the reliability of these results is not fully estab- 
lished 

The results indicate that CO: is converted most 
rapidly to sucrose Additional investigations are 
being conducted to more rigorously identify the 
sucrose and establish its C 13 content 


One blood sample per rabbit per test day in the 
assay of insulin D M Young and R G Romans 
(introduced by E W McHenry) Connaught 
Medical Research Labys , Umv of Toronto Experi- 
ence gamed from the performance of one hundred 
and two tw elve-rabbit insulin assays is described 
In carrying out these assays, insulin was injected 
intravenously and one sample of blood for glucose 
analysis was drawn from each rabbit on each test 
day The single blood samples were drawn 50 min- 
utes after the injection of insulin No significant 
variation in the slope of the dosage-response curve 
was detected over a 14 month period Significant 
variations did occur m the estimated variance for 
error The standard error of a twelve-rabbit assay 
of the type described was found to be of the order 
of 11 or 12 per cent 
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Preliminary observations on the influence of 
ergotamine and dihydroergotamine on cerebral 
blood flow m the dog 1 Benedict E Abreu, 
Grant W Liddle (by invitation), Carroll A 
Handley and Henri W Elliott (by invitation) 
Division of Phaunacology and Experimental Thera- 
peutics, Unw of California Medical School, San 
Francisco, and Dept of Physiology and Pharma- 
cology, Baylor Umv College of Medicine, Houston, 
Texas Until the recent introduction of the Kety 
and Schmidt N-0 method for determining cerebral 
blood flow (Am J Physiol 143 53, 1945), there 
nas no adequate method for studies in the intact 
aninul 

Preliminary studies employing this method have 
been made on the intact dog anesthetized with 
sodium pentobarbital, 25 mg /kg , I P Simultane- 
ous venous and arterial samples were obtained at 
2, 4, G, and 10 minutes from the start of inhalation 
of N 0-0> mixtures (40% N 2 0 and 60% 0 2 ) 

\ enous blood Mas obtained from the region of the 
torcul ir hierophili and arterial blood from the 
femoral artery Blood pressure was measured at 
intervals by means of the Hamilton manometer 
Blood samples Mere analyzed for N O by the Orcutt 
and W iters procedure (J Biol Chein 117 509, 
1937) 

Ergotamine t irtiate, 0 05 mg /kg , IV, 10 to 
20 minutes prior to blood flow determination did 
not significantly altei blood pressure, but produced 

1 Vulcd bj a grant from the National Instituto of Health, 
Bcthesda, Md 


elevations in cerebral blood flow varying from 16% 
to 83% of the control Likewise, dihydroergot- 
amine, 5 0 1 mg /kg I V , 20 minutes prior to blood 
flow determination had no appreciable effect on 
blood pressure, and increased cerebral blood flow 
by amounts varying from 102% to 136% of control 

Antagonism of histamine with synthetic com- 
pounds which exert marked epinephrine-blocking 
effects Paul Achenbach (by invitation) and 
Earl R Loew Dept of Pharmacology, Umv of 
Illinois College of Medicine, Chicago 12, Illinois 
Histamine antagonism and sympatlucolytic action 
were exerted by ceitain alkyl derivatives of a- 
naphthy r l-methyl-/3-ehloroethylanune and 2 bi- 
phenoxyethyl-/3-chloroethylamine Small oral doses 
in mice reduced the toxicity of epinephrine injected 
intraperitoneally In anesthetized dogs, intrave- 
nous doses of 5 0 mg per kg completely reveised the 
piessor action of epinephrine These comjiounds 
produced inflammatory reactions at the site of 
subcutaneous injection 

A pronounced antagonism of histamine Mas ex- 
erted by a-naphthylmethyle thy 1-/3 chloroethyl- 
anune HC1, since subcutaneous injection of 0 025 
to 0 1 mg per kg prevented or alleviated the 
symptoms of histamine shock and anaphylactic 
shock in guinea pigs Antagonism of histamine Mas 
rapidly in onset and markedly prolonged In dogs, 
the depressor effect of histamine M r as diminished 
or annulled 

2 Supplied through the kindness of tlio Sandoz Chemical 
Works, New York, N Y 
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It is uniwrt int to consider tli it such strong uiti- 
anaphyhctic activity Mas exerted bj v compound 
which ant igomzed histamine and lcversed the 
pressoi action of epinephrine It contrasts with 
other potent antihistamine and anti-anaphylactic 
drugs (Antergan, Neoantergan, Benadryl, Pyri- 
benzannne and Antistm), all of which enchance the 
pressor response to epinephrine in animals There- 
fore, this naphthyl derivative constitutes a pharma- 
cological tool which should prove useful in deter- 
mining whether the effectiveness of antihistamine 
drugs in diminislung or preventing anaphylactic 
and allergic reactions is importantly related to 
“epinephrine potentiation ” 

In each senes of compounds studied, the higher 
alkyl derivatives exerted marked epinephrine- 
blocking activity but no appreciable antagonism of 
histamine, whereas the lower alkyl derivatives 
exerted both types of activity The fact that both 
epinephrine and histamine were antagomzed sug- 
gests that effects of other amines and bases may be 
blocked by these or closely related compounds 
[Compounds and financial support from Parke, 
Davis and Company ] 

Some effects of dibenamine on (he mammalian 
heart G H Acheson, Alfred Far vh (by invita- 
tion), and Gordon N French (by invitation) 
Dept of Pharmacology, Harvard Medical School, 
Boston The accelerator effect of epinephrine on 
the acutely denervated heart of the cat or dog is 
not diminished by dibenamine (dibenzyl ff clilor- 
ethylamine hydrochloride) in doses of 10 mg per 
kg In the spinal cat 1 mg per kg considerably 
lessens the pressor response to epinephrine In the 
heart lung preparation of the dog (weight about 
1 kg ) as much as 150 mg of dibenamine diminishes 
neither the cardioaccelerator nor the positive 
inotropic effect of epinephrine The same is true 
in the isolated rabbit auricle with 1 to 15,000 
dibenamine Yet in the isolated rabbit uterus, 1 to 
15 million dibenamine depresses the contractions 
produced by epinephrine It is concluded that w ith 
respect to sinus rate and inotropic effect the heart 
is as resistant to the antiepinephrine effects of 
dibenamine as it is to those of 933F and ergotoxine 

Large doses of dibenamine have a negative ino 
tropic effect m the heart lung preparation and the 
rabbit auricle In the latter preparation with con- 
centrations of 1 to 100,000 or more, a gradual fall 
of sinus rate is seen, the electrical excitability (as 
measured after the relatively refractory period) is 
not significantly affected, but the maxunal rate at 
which the auricle will follow an electrical stimulus 
is gradually lowered 

Influence of drugs, and uterine activity upon 
uterine blood flow Raymond P Ahlquisi and 
R A Woodburx Dept of Pharmacology, Umv 
,of Georgia School of Medicine, Augusta, Georgia 
The blood flow in any muscular structure is influ- 


enced both by active vasomotor changes and by 
passive effects of muscle activity The blood flow 
was measured directly in one uterine artery by 
means of an optically recording rotameter m an- 
esthetized, heparinized pregnant or post-partum 
dogs The activity of the uterus w'as recorded simul 
taneously by means of balloons placed in one or 
both uterine horns Arterial pressure was recorded 
from the inflow side of the flowmeter 

The blood flow was diminished by each uterine 
contraction The greater the contraction, as meas- 
ured by higher ultra uterine balloon pressures, the 
greater the diminution of blood flow When the 
mtra uterine balloon pressure approached 60 to 
70 mm Hg the blood flow practically ceased even 
though the mean arterial pressure was above 100 
mm Hg While high pressures were not obtained 
in the pregnant uterus a marked decrease in flow r 
occurred with each contraction For example, a 
contraction which increased the mtra uterine 
pressure by 10 nun Hg produced a 25% decrease 
in blood flow The blood flow in each uterine artery 
of the post partum dog was influenced almost en- 
tirely by the activity of the horn which it supplied 
Contractions of the opposite horn had little effect 
on blood flow 

Drugs which pioduccd active vasodilation in- 
clude acetylcholine, histamine, atropine, magnes- 
ium, isopropyladrenahn and m pregnant uteri 
pitocin Those which produced vasoconstriction 
include epinephrine, pitressin and m post partum 
uteri pitocin [These studies were supported by 
financial grants from Eh Lilly and Company and 
U S Public Health Service ] 

Experimental studies on the use of starch as 
surgical dusting powder Shxnxon C Allen and 
Floyd DlEds Pharmacology Division, Bureau of 
igricvltural and Industrial Chemistry, U S 
Dept of Agriculture, Albany, California Several 
samples of starch powders provided by the North 
ern Regional Research Laboratory is possible sub 
stitutes for talc as surgical dusting powder were 
tested for suitability as powdering agents and 
compared for foreign body reactions with talc, 
potassium bitartratcand potassium acid saccharate 
The latter was wholly unsuitable as a powdering 
agent but the starches compared favorably with 
talc and bitartrate and could be autoclaved sue 
cessfuily All but one of 5 diffeient starches were 
completely absorbed within IS hours of mtra- 
peritoneal injection into young albino rats After 
an initial inflammatory reaction three of these left 
the peritoneal cavity m completely normal condi 
lion even after ten weeks The fourth, a formal 
dehyde treated cornstarch with a considerable 
residue of free HCHO, although absorbed, caused 
withm ten days a characteristic and progressive 
foreign body reaction consisting of an almost com- 
plete encapsulation of the liver with thick ad- 
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hesions That this was due to the free HCHO was 
evident from the lack of such reaction when the 
starch was injected after thorough washing and 
from duplication of the reaction with injection of 
0 5% HCHO either alone or as suspension medium 
for one of the innocuous starches The fifth, a com- 
merical HCHO treated starch with no free HCHO, 
showed no apparent absorption after ten weeks 
and caused the formation of large granulomas and 
numerous adhesions 

Evidence indicates that starch can be used 
successfully as surgical dusting powder but that 
its safety is determined by the ty pe of processing 
it has undergone 

The protective action of rutin against capillary 
injury Anthony M Ambrose and Floyd DeEds 
Pharmacology Division, Bureau of Agricultural 
and Industrial Chemistry , U S Dept of Agri- 
culture, Albany, California Rutin has been re- 
ported to have beneficial actions on conditions of 
impaired capillary permeability or fragility The 
possibility of rutin protecting igainst capillary 
injury has been tested experimentally in rabbits 
using the accumulation of intravenously injected 
trypan blue into the irritated areas as a criterion 
of c ipill iry damage Capillary injury was produced 
by means of chloroform, intracutaneous injection 
of histamine, and the application of negative pres- 
sure These procedures were applied to the depi- 
lated ventral surfaces of albino rabbits 

Chloroform irritation w is produced by the ap- 
plit it ion for 30 seconds of a soaked cotton pledget 
Each ribbit received previously 2 ml of a 1% 
solution of trypan blue intravenously After con- 
trol obsi rvations on the time of accumulation of 
dye into chloroform irritated are is, the l ibbits 
received intr ivenously 1 ml /kg of a 20% solution 
of rutin in propylene glycol 

In 22 rabbits, iftei the injection of rutin, the 
pjieiruue of dye in newly formed chloroform 
w heals w is delayed is much as 8 times over the 
control observitions Intracut meous injection of 
hist inline before and ifter rutin administration 
give some indii itions that rutin protected against 
the loc il it t ion of histamine Five out of 6 rabbits 
to which negative pressure (30 mm of Hg) was 
applied for 1 minute showed blue stained wheals 
linmedi itely ifter release of suction before rutin 
injection but none showed positive results when 
negitixe pressure w is reapplied after rutin 

It is concluded that rutin protects rabbits against 
c ipill iry d image under the conditionsof our experi- 
ments 

A compact and efficient apparatus of Pyrex 
glass for coronary perfusion Frederick F 
Vndepsox (by mxitition) and Brvdford N 
Crxver Dept of Pharmacology, Research Divi- 
sion, Cibd Pharmaceutical Products, Inc , Summit, 
\eu> Jersey The main portion of the appiratus 


comprises an upper glass tube, 36 cm long and 
7 cm in diameter, connected via a 45/50 glass joint 
to a lower double-walled glass chamber The warm- 
ing coil in the upper tube passes down through the 
center of the joint, to which it is fused, to terminate 
in a double-walled lower chamber as a 3 cm vertical 
tube to which the heart can be attached To permit 
the injection of drugs a capillary passes through 
the outer wall of the tube to terminate in the 
warming coil just above the attachment of the 
heart The water in the upper tube is kept at con- 
stant temperature by a knife-type electric heater 
and thermo-regulator Circulation is maintained 
1 By air bubbled into the bottom of the upper 
tube, 2 By three outlets, the first in the lower 
portion of the upper tube and connected by rubber 
tubing to the lower outlet of the double-walled 
chamber, the warmed water passes through the 
upper outlet of the latter to be returned through 
rubber tubing ti the top of the upper tube In- 
serted into the middle of this last rubber tubing is 
a T-tube, through which air is bubbled to maintain 
the circulation The amount of perfusate dropping 
out of the S-tube on the bottom of the doubled- 
walled chamber is recorded by a flow meter and 
returned thence to the reservoir via an air operated 
automatic float The details of the tw o latter portions 
of the apparatus will, because of the limitations of 
space, be presented in slides 
Amebacidal and pharmacologic activities of the 
dithiocarboxymethyl and dithiocarboxyphenyl de- 
rivatives of carbarsone oxide (p-carbamido- 
phenylarsenous oxide) 1 Hamilton II Anderson, 
Eder Lindsay Hansen (by invitation), Peter 
P T Sah and John R Cafiso (by invitation) - 
Division of Pharinacology and Experimental Thera- 
peutics, Umv of California Medical School, San 
Fiancisco The dithiocarboxymethyl (1) and di- 
thiocarboxyphenyl (2) derivatives of p carbamido- 
phenylarsenous oxide (3) 3 as well as the oxide 
exhibited amebacidal action m vitro within the 
range of emetine (1 20,000) Macaques naturally 
infected with E histolytica were cleared for three 
months when given 25 mg /kg orally over ten days 
The toxicity for mammalian tissues was lower 
for the dithiocarboxy derivatives as shown by their 
action on rabbit’s leucocytes and by comparison of 
their toxicity for small animals A dilution of 
1/500 of (3) at 37°C caused morphologic changes 
within five minutes, but with the derivatives (1) 
and (2) there was no effect during the 30 minute 
test period 


1 The studios de cnbo 1 in this report were made under con 
tract, between the OtHco of the burgeon Goneral, United Suites 
Army and the Unn ersity of California 

2 With t ho assistance of A A Stein M Dadmartz Y P Chon 
and L H Chessman 

^ Supplied by the Lilly Research Laboratories Indianapolis * 
Indiana 
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On short term mtragastric toxicity tests (de- 
scribed by Carl C Snuth) (1) and (2) did not 
produce gross pathologic changes but growth was 
somewhat reduced (00% of controls) with (2) 
\rsenic distribution studies have been made in 
rats, rabbits, and monkeys 
A method of studying ciliary motility by direct 
observation Walter B Barrett (introduced by 
Fredrick F Aonkman) Dept of Pharmacology, 
Research Division, Ciba Pharmaceutical Products, 
Inc, Summit, New Jersey It nas noted while 
using the carmine particle method that large ac- 
cumulations of mucus interferred with the pro 
pulsion of the carmine and that subsequent removal 
of the mucus revealed the presence of active cilia 
This led to varied results Efforts were made to 
develop a technique which would allow one to 
observe the ciliary motility directly 

Procedure Frogs were pithed and the esophagus 
and roof of the mouth w ere removed These tissues 
were placed in a histological dish containing frog 
Ringer’s solution The esophagus was split longi- 
tudinally and pinned to a cork plate which was 
then anchored at the bottom of the dish 
From a section of the cork base which had previ- 
ously been impregnated with paraffin, small hollow 
cork discs, 17 nun (outer diameter) by 5 nun 
(inner diameter) were cut out \ section of the 
esophagus which measured approximately 12 nun 
square was placed on the moistened cork disc and 
pinned to it by means of small sections of stainless 
steel wore 

The disc containing the specimen was placed on a 
microscopic slide which in turn was transferred to 
the microscope stage Transmitted light was used 
to examine the esophageal mucosa Examinations 
were made for the presence of active cilia before 
the tissues were placed in solutions of compounds 
under study At the end of five minutes these 
specimens were removed to the microscope for re- 
examination of ciliary motility and then immedi- 
ately returned to the test solutions 
The tissues were examined at five minute inter- 
vals for the first fifteen minutes and at ten to 
fifteen minute intervals thereafter for a total 
period of sixty minutes Concomitant controls w ere 
studied in Ringer’s solution 

Discussion Since the nasal cavity will empty 
the mucus covering or blanket in thirty minutes 
(Proetz), a sixty minute period was established 
as the minimum tune in which at least 50% of the 
cilia should remain active in any one concentration 
of a test compound 


Both the carmine particle and direct observation 
methods were used to study the effect of (3 phenoxy- 
ethyl dimethyl dodecyl ammonium bromide upon 
frog cilnry activity The highest concentration of 
PDDB 1 compatible with frog cilia for sixty min- 
utes as determined by the carmine particle method 
was found to be 1 30,000, by the direct observation 
method a concentration of 1 10,000 concentration 
was compatible for sixty minutes The reason for 
this discrepancy, therefore, is probably due to the 
accumulation of mucus which interferred with the 
propulsion of the carmine particles 

By the direct observation method, effective con- 
centrations of an antibacterial compound could be 
studied for their compatibility with cilia 

The advantages of the direct observation method 
arc twofold 

(1) Ciliary activity is maintained for the re- 
quired test period in higher concentrations 
of the drug than is revealed by the carmine 
particle method , 

(2) Several chambers can be handled together 
thus permitting simultaneous testing of 
varied concentrations of the drug 

Toxicity of a new antiseptic ({$ phenoxy-ethyl- 
dimethyl dodecyl ammonium bromide) (PDDB) 
Walter E Birrett (by invitation), Habra W 
Haas (by invitation), James H Leathem and 
Alice A Goodell (by invitation) Research Di- 
vision, Dept of Pharmacology, Ciba Pharma- 
ceutical Products, Inc , Summit, New Jersey The 
LD-o of (3 phenoxy ethyl dimethyl dodecyl am- 
monium bromide (PDDB) 1 has been determined 
in several species of laboratory animals and the 
results are summarized as follow s 

(a) Intravenous administration 

Rats — IS mg /kg 
Mice — 31 mg /kg 
Rabbits — 11 to 12 mg /kg 

(b) Intraperitoneal administration 

Rats — 10 to 45 mg /kg 
Guinea Pigs — 10 to 20 mg /kg 

In the cases of the intraperitoneal and oral 
routes of administration it was difficult to establish 
the LD W , since by the former route the resulting 
ascites and fluid shift masked the primary effect, 
while by the latter there was marked diarrhea 
with doses as high as S00 mg /kg and five of six 
survived 

This compound was also administered chronically 
for seven weeks to white rats of both sexes by 
gastric intubation The dose employed w r as 10 mg / 
kg per day for five days a week Although these 
annuals showed some inability to gam weight as 


1 An abbreviation derived by combining the first letters of 
the component ports of the chemical name designed for con 
\ emence 
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r-ipulh as liter mate controls they seemed quite 
normal and there were no significant changes in 
hematocrit values, red and white cell counts, or in 
the normal distribution of white cells 
The cause for the slower weight gain m the 
treated rats is unknown, there was no change in 
bacterial flora of the gastrointestinal tract (Mayei 
& Eisman), alteration of which might have inter- 
fered with certain digestive processes, and there 
weie no gross or microscopic changes in the fol- 
lowing tissues liver, kidney, adrenal, bone mar- 
row, brain, heait, lung, spleen, thyroid, pituitary, 
o\ anes, testis, pancreas, skeletal muscle and retina 
btudies dealing with the effect of this antiseptic 
on digestive enzymes might shed some light on 
the problem of retarded weight gain, but from a 
practical point of view such studies do not appear 
uigent since oral adnunistiation of this agent in 
man seems contraindicated 
Earlier studies by W Bosshaid and L Neipp 
who first studied this compound will soon become 
available (In press) 

The absorption of phenol in oily solutions by 
the rabbit skin A Bass and S C Werch Medical 
Research Division, Plough, Inc , Memphis, Ten- 
nessee (Introduced by C C Pfeiffer) A study was 
made of the absorption of oily solutions of phenol by 
itself or with camphor from umfoim areas of 
rabbit skin 

In chronic experiments a solution of 4 6% phenol 
and 15% camphor in light mineral oil was applied 
daily for 14 days Examination of ui inary constit- 
uents, blood counts, total blood phenols, and 
organs revealed no abnormal clianges 
Acute experiments were carried out with a 
special board pernnting a fixed aiea of abdomen to 
be immersed in the test solution Striking differ- 
ences were found between the oily bases employed 
as regards total blood phenols and skin reactions 
There was evidence that camphor may retard 
phenol absorption 

Mineral oil solutions of phenol or camphor or 
both caused hemorrhage and edema aftei short 
exposures The oil itself caused no reaction 
\egetible oil bases pioduced at most a small 
amount of hen orrhage, without visible edema, 
only after long exposuie and with high concentra- 
tion of phenol 

V mineral oil solution of 1 G% phenol and 15% 
camphor gave lower blood phenol values than when 
camphor was omitted Highest values were ob- 
tained with 4 6% phenol and 15% camphor Vege- 
table oil solutions of 1 G% phenol, with or without 
camphor, gave the same phenol levels, whereas 
1 G% phenol and 15% c unphor solutions w ere 
er However, the blood phenols were much 
when vegetable oils replaced mineral oil as 
ts, the concentrations of phenol and camphor 
the same 


Effect of podophyllin on transplanted mouse 
tumors Morris Belkin (introduced by R P 
Walton) Dept of Pharmacology , Medical College 
of South Carolina, Charleston King and Sullivan 
(Science, 104 244-5, 1946) in treating condyloniata 
acuminata with podophyllin noted cellular effects 
strikingly similar to those produced by colchicine 
Since colchicine arrests tumor cell division in 
metaphase, it was considered of interest to test the 
action of podophyllin on transplanted mouse 
tumors 

Swiss mice carrying 15 day old implants of 
mouse sarcoma CR 180 w ere given subcutaneously 
podophyllin (U S P X) dispersed in sesame oil in 
doses of 20 m p k every 3-4 days for two weeks 
At this time, tumor size in podophyllin treated 
mice, as expressed by their terminal volumes, 
was about y that of the controls In a similar ex- 
periment, using a transplantable mammary adeno- 
carcinoma in the CjH strain, the terminal volumes 
of the treated tumois were about 3 that of the 
controls 

For both types of tumors, the most prominent 
microscopic finding was extensive necrosis Hy- 
dropic degeneration and vacuolization of the 
cytoplasm was more evident in CR 180 than in 
the mammal y carcinoma Characteristic nuclear 
changes w'ere a diminution in number of mitoses, 
and pycnosis and karyorrhexis Arrest of mitosis, 
usually at or before the metaphase, was a feature 
observed especially 24-48 hours after podophyllin 
administration 

In another series, in which mice carrying sarcoma 
CR 180 were sacrificed every 24 hours after a single 
dose of podophyllin, 20 mpk, these cellular 
changes were most striking 24 hours after admin- 
istration of the drug, with recovery already appar- 
ent by 48 hours, well advanced by 72 hours, and 
practically complete after 96 hours 

Tridione-diphenylhydnntom combination ther- 
apy in grand mal with slow-wave EEG dysrhyth- 
mia W Dean Belnap (by invitation), James 
E P Toman and Louis S Goodman Depls of 
Physiology a nd Phai macology, Uiuo of Utah 
School of Medicine, Salt Lake City, Utah Since 
Tndione and diphenylhyclantoin exhibit comple- 
mentary anticonvulsant actions in laboratory tests 
(Goodman, Toman and Swinyard, Am 1 Med 1 
213, 1946), they might be expected to show useful 
clinical synergism in grand mal To test this as- 
sumption, seven consecutive patients (four to 
21 years of age) with frequent grand mal seizures 
(one to 10 per month) and spontaneous inter- 
seizure slow -wave EEG dysrhythmia (not petit 
mal in type) were selected for trial with a combi- 
nation of diphenylhydanto.n (0 2 to 0 3 gram/day) 
and Tndione (0 4 to 1 2 gram/day) Initial slow- 
wave EEG dysrhythmia was focal in two cases, 
bilaterally symmetrical frontal in three, and 
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diffuse m two Prompt and complete clinic d re- 
missions (one to nine months at present) were 
obtained m six patients, in two of whom previous 
phenobarbit vl diphcnylhydantom treatment had 
proved ineffective In the seventh pitient, seizures 
di-appeired upon addition of phcnobarbital (0 2 
grun/day) Of six patients retested, the EEG 
returned to normal in four and was unproved in 
two X'o hematological or visuil disturbances were 
observed, sedation occurred only in the patient 
receiving idded phenobarbital These preliminary 
findings ippear to justify more extensive clinical 
trial of Iridione diphcnylhydantom, in place of 
the conventional phenobarbital dipheny lhj dantoin 
therapj , in young patients with grand mnl asso- 
ciated with interseizure slow -wave EEG dys- 
rhythmn [1 ssisted by grants m aid of icscarch 
from the U S Public Health Scnicc, 1 bbotl 
Laboratories and the UnucrsUy of Utah School of 
Medicine Research Fund ] 

A study of the effect of digitoxin on blood 
oxygen Bam. E Benton (by invitation) and 
W J R Camp Dept of Pharmacology, Lntv of 
Illinois College of Medicine, Chicago 12 Thirty two 
dogs under pentobarbital uiesthesia were used to 
determine the influence of decreased rvailable 
oxygen on the action of digitalis 

Six control experiments were done to determine 
the effects of anesthesia on the oxygen tension and 
capacity of arterial and venous blood Eight addi- 
tional dogs received 50 micrognuns/kg of digitoxin 
intravenously one hour after the anesthetic 

A severe anemia was produced in rune dogs, six 
receiving digitoxin, by bleeding from the femoral 
artery' The plasma with sufficient normal saline to 
restore the fluid volume withdrawn was returned 

To nine animals, sl\ receiving digitoxin, 10 cc / 
kg of CO was given by inhalation one hour after 
anesthesia 

Blood gases were determined by the Van Slyhe 
manoinetnc method, specific gravity by the falling 
drop method ^ 

Results In the control group arterial ox-ygen 
tension and specific gravity increased, the digitoxin 
dogs exhibiting slightly higher levels, and their 
xenous oxygen tension remained lower longer 
Following hemorrhage, arterial oxygen tension, 
oxygen capacity, and specific gravity decreased 
Digitoxin dogs showed a less defimte compensatory 
arterial increase and a pronounced fall in venous 
oxygen tension After CO a more marked rise in 
arterial oxygen tension and capacity, and a more 
prolonged decrease in venous oxy'gen tension oc- 
curred in digitoxin dogs 

These results indicate an increased tissue utiliza- 
tion of oxygen, and an increased number of circu- 
lating red cells after digitoxin The salutory effects 
of digitoxin when tissues suffer from anoxia may bo 


ascribed, at least in part, to in effecting of in in- 
creased utilization of oxygen by the cells 
The antithyroid activity of some 6-substituted- 
2*thiouracils A J Bergxiann (by invitation), S 
Archer (by invitation), J 0 Hoppe (by r invita- 
tion) mdT J Becker Sterling Wmthrop Research 
Inst , Rensselaer, N Y Assays have been carried 
out on twelve new' 6 substituted 2-thiouracils bx 
the Astwood technique The compounds were fed 
for ten days to young male rats at dietary concen- 
trations of 0 001, 0 01 and 0 1% Thiouracil was fed 
to control rats is the standard of reference The 
results, based on the increase in weight and the 
reduction of the iodine content of the thyroids, 
indicate that two compounds of the series, cyclo- 
hexylmethyl thiouracil ind cyclopiopyl thiouracil 
ire approximately five and ten times, respectively , 
as active as thiouracil 

Determinations were made of the basal metabolic 
rates of rats fed thiouracil or eyclopropylthiouracil 
for three weeks at dietary concentrations Varying 
fiom 0 01 to 0 5% Both compounds depressed the 
metabolism, eyclopropylthiouracil being the more 
active 

The acute, subicute and chronic oral toxicities 
of cyclohexylmethylthiouiacil and eyclopropyl- 
thiouracil have been determined 

Neosynephrine bradycardia Betty L Bert- 
cher (by invitation) and W J R Camp Dept of 
Pharmacology, Unto of Illinois College of Medi- 
cine, Chicago 12 Neosynephrine HCl (20-40 micro- 
grams/kg ) injected intravenously into dogs under 
pentobarbital anesthesia regularly effects a brady - 
cardia as found m the ECG after the blood pressure 
peak has occurred Equipressor doses of epineph- 
rine effect a less marked change After a sensitiz- 
ing dose of physostignnne, the neosynephrine 
effect is more marked, one animal developing heart 
block and showing retrograde conduction A less 
marked but definite effect is noted after bilateral 
vagotomy After complete atropimzation, neo- 
synephrine produces bradycardia in 50 per cent of 
the experiments, while epinephrine has no such 
effect 

The site of action of neosynephrine appears to 
be both central and peripheral That there is a 
defimte central effect can be seen by the per- 
centage decrease m bradycardia after vagal section 
Whether it is a direct stimulation of the vagal 
center or carotid sinus cannot be determined from 
these experiments That a neosynephrine slowing 
is obtained after vagal section is evidence of a 
peripheral action, predominantly a depression of 
the S-A node xvhile a direct effect on the myo- 
cardium is indicated by the slow mg obtained after 
atropimzation 

The effect of caronamide on the renal tubular 
transport mechanisms for penicillin and other 
agents Karr H Bexer, A Iyathrine Miller 



310 


FEDERATION PROCEEDINGS 


(by invitation), Horace F Russo (by invitation) 
and Elizybeth K Tillsox (by invitation, Depls 
of Pharmacology and Bacteriology, The Medical 
Research Division, Sharp and Dohme, Inc , Glen- 
oldtn, Pa It has been found that 4'-carboxy- 
phenylmethanesulfonanilide, caronanude, com- 
pletely and reversibly inhibited the tubular excre- 
tion of the various penicillins without inhibiting 
the renal transport mechanisms for glucose, amino 
acids, urea or sulfonamide reabsorption, glomerular 
filtration or ammonia formation It was effective 
w hen administered orally or parenterally and when 
penicillin was administered by the same or a 
different route 

The competitive inhibition by caronamide of 
the transport mechanism for the tubular excretion 
of penicillin and p ammohippurute is fundament- 
ally different from the inhibition of penicillin 
excretion by “mass action” competition between 
p aminohippurate and the antibiotic agent for 
excretion by the same tubular mechanism The 
rate of elimination of caronamide is equivalent to 
the rate of glomerular filtration of mannitol 

Chemotherapy of cotton rat filanasis with 
certain antimony and arsenic compounds Ray- 
mond N Bilti-r, Ashton C Cucrler (by invi- 
tation), John T Litchfield, Jr , Theresa E 
Brey (by invitation), and Harold N Wright 
Dept of Pharmacology, Umv of Minnesota Medical 
School, Minneapolis, Minnesota A comparative 
study has been made of the chemotherapeutic 
ictivity of nine organic antimonials, three arsenical 
compounds, and one combined antimonial arsenical 
derivative 

The compounds were tested (a) against the 
microfilariae, and (b) adult filana in vitro and 
(c ) igainst the adult filaria in vivo in Lilomosoides 
can nn infestations in cotton rats Little or no 
correlation was found between either of the in 
v itro tests and chemotherapeutic effect in the 
int ict animal, probably because of the necessity 
for the development of activity by metabolic 
changes after administration by several of the 
compounds 

The chemotherapeutic effects in Litomosoides 
carinn infestations in cotton rats were determined 
bv intraperitoneal injection of the compounds 
mostly at eight hour intervals for 18 or 36 injections 
with autopsy 36-48 hours after the last injection 
when the filariae were removed and placed in a 
modified Sinun’s solution Evidence of chemo- 
therapeutic activity was determined by the per- 
centage of dead filaria found 24 hours after autopsy 

Considerable chemotherapeutic activity was 
evidenced when neostibosan was administered 18 
or 36 times in doses of 60 mg /kg vv hen anthiomaline 
was administered 36 times in doses of 12 mg /kg , 
when tryparsamide or melarsen were given in 18 
doses of ICO mg /kg , and vv hen an antimony deriva- 


tive of sulfarsphenamine was given in 18 doses of 
5 mg /kg [Work done under contract with the Office 
of Scientific Research and Development and the 
University of Minnesota Grateful appreciation is 
accorded to Dr Harry Eagle, Merck and Company, 
Parke, Davis and Company, Squibb, Wallace Labo- 
ratories, and Wmthrop Chemical Company for 
supplying these compounds through the Chemo- 
therapy Center ] 

The effect of peritoneal irrigation on methyl 
alcohol toxicity W S BLXKEMOREand C H Hine 
(introduced by P Iv Smith) National Naval 
Medical Center, Naval Medical Research Inst , 
Pharmacology and Toxicology Facility The MLD 
50 and 95 of methanol was determined for adult 
white rats Animals receiving 36 ec per kilogram 
of 50 per cent methanol by gavage (MLD 95) were 
treated by peritoneal irrigations using Tyrode’s 
solution as described by Seligman, et al , for the 
treatment of uremia in acute renal failure Nine 
out of 13 rats treated in this manner survived 
Analysis for methanol using the method of Hine, 
et al , showed an average level of 3 7 mg of methanol 
per gram of brain in the treated animals and 8 5 
mg per gram in the untreated series which were 
killed at the end of a 36-hour period Analyses of 
the collected peritoneal washings showed that SO- 
TO per cent of the orally administered methanol 
could be recovered during an eight-hour period 
The concentration of methanol in the peritoneal 
washings varied from 1100 mg to 20 mg per hour 
decreasing progressively every hour until the sixth 
hour at which time a relatively constant level was 
reached Preliminary observations showed little 
correlation between the total recovery of alcohol 
and the rate of perfusion Animals perfused without 
receiving methanol showed an insignificant amount 
of any oxidizable material that would have given 
false reading for methanol With careful post- 
operative care animals can be protected from lethal 
doses of methanol by means of peritoneal irrigation 
A collaborative study of methods for assaying 
analgesic drugs I Buss and Elmer L Sev- 
ringhaus (by invitation) Connecticut Agricultural 
Experiment Station and Scientific Dept , Hoffmann- 
La Roche, Inc , N utley, N J In the search for 
new analgesics different methods for testing 
analgesic potency are continually being offered in 
the literature A group of investigators from uni- 
versities and industry have undertaken a joint 
study to compare five compounds, morphine 
sulfate, codeine sulfate, demerol hydrochloride, 
amidone and aminopyrine, by various analgesic 
methods The drugs were injected lntraperitoneally 
at three different dosage levels and the response 
determined in each case Each investigator followed 
the technique commonly used in his laboratory In 
most cases this was a modification of the original 
Wolff-Hardy method in which the painful stimulus 
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w is produced by radiant heat The data have been 
an ilyzed statistically to compare the relative pre- 
cision of the several methods and the agreement in 
re! vtive potency of the five drugs 
Further observations on the effect of prolonged 
pentothal on metabolism of carbohydrates and of 
proteins W \i,ter M Booker, David M French, 
uid Pedro A Molxno (introduced by A H 
Maloney) Dept of Pharmacology , Howard Umv 
School of Medicine Changes in the blood sugar 
level and m liver glj cogen during prolonged pento- 
thal anesthesia have been previously reported 
Further observations are reported here in which 
animals on normal, High carbohydrate and high 
protein diets are compared as to their ability to 
dispose of pentothal sodium The evidence suggests 
that animals on high protein diets dispose of 
pentothal more rapidly than animals on high earbo- 
hj drate or normal diets, since greater quantities of 
pentothal are required to maintain surgical an- 
esthesia (3-4 hours) m animals on high protein 
diets than are required by animals on high carbo- 
hydrate or on normal diets High protein diets, 
however, do not prevent the hyperglycemia that 
occurs during prolonged pentothal anesthesia The 
hyperglycemia can be controlled by insulin if 
given along with or immediately following the 
administration of pentothal Insulin appears not to 
increase the mechanism of disposing of pentothal, 
but it facilitates greater storage of glycogen of 
animals on normal diets Insulin, how ever, does not 
significantly raise proportionately the liver glyco- 
gen m animals when glucose is administered during 
prolonged anesthesia 

Experiments show further that intermediary 
metabolism of carbohydrates and of proteins is 
disturbed as indicated by elevated blood lactates 
and decreased total NPX, and constituent sub- 
stances 

Depression of the thyroid gland by sulfathiazole, 
the effects on the pancreas W vlter M Booker, 
Hamilton Perkins and Alvin Blount (intro- 
duced by A H Maloney) Dept of Pharmacology, 
Howard Umv School of Medicine The Mac- 
Kenzies, Astwood and others have shown how 
certain sulfonamides (particularly sulfaguamdine), 
thiourea and thiouraeil, depress the thyroid gland 
The present authors have been interested in re- 
investigating this work, concentrating their atten- 
tion on sulfathiazole, to determine the extent of the 
thyroid depression as evidenced by growth curves 
and by histological study, and to determine what 
effect the thyroid depression might have on the 
pancreas in view of the probable thyroid-pancreas 
relationship Grow ing rabbits (900-1200 grams) were 
divided into groups in order to receive the fol- 
lowing combinations of drugs 1) Sulfathiazole, 
(0 5 gram daily), 2) Sulfathiazole and desiccated 
thyroid ( 5 gram and 0 12 gram respectively), 3) 


Desiccated thyroid (0 12 gram daily) and insulin (2 
units every other day), and 4) Sulfathiazole-thyroid 
(desiccated) -insulin, as outlined above Experi- 
ments covered 4 to 8 week periods Marked depres- 
sion in growth existed in the sulfathiazole group, 
followed by the thyroid-sulfathiazole group, which 
during the first two weeks grew rapidly The 
thyroid-insulin group showed at first a depression 
of growth, followed by a rapid recovery to compare 
favorably with the growth of the untreated con- 
trols The insulin group showed a growth rate 
equal to and in some instances greater than the 
controls Insulin injected into the sulfathiazole- 
thyroid group did not significantly change the 
pattern of grow th Decrease in the weight of the 
pancreas in the sulfathiazole treated animals are 
described Variations of increase and decrease m 
pancreatic weights are described m animals on 
sulfathiazole thyroid combination Blood sugar and 
histological changes in the pancreas are under 
investigation 

The inhibition of the cholinesterase activity of 
human and canine blood plasma and erythrocytes 
by certain phosphate esters Ralph W Brauer 
(by invitation), Hxrold C Hodge, and Herbert 
A Ravin (by invitation) Dept of Pharmacology, 
Harvard Medical School , and Dept of Pharmacology 
and Toxicology, School of Medicine and Dentistry, 
The Unto of Rochester, Rochester, New York A 
number of phosphate esters have been found to be 
potent inhibitors of the cholinesterase activity of 
human and of canine blood plasma and erythro- 
cytes The most potent of the compounds tested 
was hexaethyl tetraphosphate (tri diethyl phos- 
phophosphate) which, in vitro on a molar basis, is 
about one thousand times as active as di isopropyl 
fluorophosphate All of the compounds tested lose 
their activity on standing in an aqueous solution, 
presumably due to hydrolysis to the much less 
active di- and trialkyl phosphates The inhibition 
of the cholinesterase activity of neither erythro- 
cytes nor of blood plasma can be reversed by 
dialysis for twenty four hours against 0 9% aqueous 
sodium chloride solution, or against normal dog 
plasma Higher concentrations of these inhibitors 
were required to produce the same degree of 
inhibition of the cholinesterase activity of erythro- 
cyte suspensions than of plasma esterase dilutions 
of comparable activities 

The intravenous administration of hexaethyl 
tetraphosphate to dogs m doses sufficient to reduce 
the plasma esterase activity of these animals to 
about ten per cent of the basal level did not result 
many appreciable physiological response Recovery 
of the original esterase level is accomplished in 
seven to ten days 

A comparative study of the intravenous cat and 
intravenous pigeon methods for digitalis assay 
H A Braun and L M Lusky (by invitation) 
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Diusion of Pharmacology j Food and Drug Admin- 
istration, Federal Security Agency, Washington 25, 
D C While the U S P XII intravenous cat method 
for digitalis assay has been generally satisfactory, 
the cost of cats is becoming a considerable item 
Investigation of the intravenous pigeon method 
indicates that comparable results can be obtained 
at a considerable saving in cost Digitalis dilutions 
acre infused into the alar vein at a rate and con- 
centration to cause death in pigeons m 60 to 90 
minutes 

Vssays by both methods have been completed 
on a considerable number of digitalis preparations 
(ponders, tinctures, capsules, tablets, pills, and 
pon dered extract) The potencies by the two meth- 
ods have agreed uithin ±10% Generally 6 to S pi- 
geons each are required for the standard and 
unknown in order to reach the standard error of 
±5 7% required by the USP XII 

The hot wire anemometer as a flowmeter H D 
Bruner Dept of Pharmacology, Umv of Penn- 
sylvania, Philadelphia The hot wire anemometer 
used by Machella ( Am J Physiol 116 632,1936) 
chiefly as a velocity meter was investigated as a 
flowmeter by incorporating the wire into fixed 
dimension plastic units through which an artificial 
circulation simulated the velocity pulses and 
flows encountered in vivo By use of a high capacity 
across a high sensitivity, long period galvanometer, 
the pulses were converted into a reasonably steady 
deflection which could be calibrated as flow per 
minute This was true, however, only so long as 
the temperate re of the circulated liquid was con- 
stant It proved impossible suitably to compensate 
temperature variations either by a thermopile or 
by balancing the Kelvin bridge with a matching 
w ire stretched in the relatively quiescent flow near 
the wall In common with other types of thermo- 
electric flowmeters designed for implacement 
intraxnscularly, the sensitivity of the blood to 
temperatures above 45°C limits heating the ele- 
ment above that temperature under the existing 
conditions of flow As a result small changes in 
temperature of the liquid modify the gradient of 
heat transfer under otherwise constant conditions 
and direct calibration values no longer apply 
Since at least five determinants of heat transfer 
(liquid temperature, flow , contours and rate of 
xeloeity pulses, specific heat of the liquid, insula- 
tion of the wire by adhering platelets and hbnn) 
maj \ary unpredictably over several hours, the 
s}stcm was considered unsatisfactory for long term 
m mo blood flow measurements 

Circulation time through the kidney II D 
BmxER, Jons K Clxrk (by invitation) and 
IIinoLu G Barker (by invitation) Dept of 
Pharmacology, l nu of Pennsylvania, Philadel- 
phia The renal circulation time was studied by 
mtra irterial injection of the dye T 1S24 and 


radioactive phosphorus while the blood flow was 
being measured by bubble-meter in eviscerated 
rabbits and dogs Curves of the return of P 3 in 
the vein weie followed by a suitably shielded 
Geiger-Muller tube whose impulses were registered 
on the ammetei of an integrating counting-rate 
meter, the ammetei and a high speed clock were 
photographed at eight frames per second and the 
data plotted The graphs indicate renal vaseuhr 
circuits of vaiymg length and/or varying Velocity 
flows The dye circulation time gives only the 
minimal cuculation time, although the renal vein 
blood continues dark for many more seconds , also 
the interval so measured depends on perception 
of threshold discoloration of blood The lesults 
invalidate use of the dye circulation time of the 
kidney as objective physiologic evidence of shunt 
circuits in the kidney 

Tolerance of excised muscle for sodium sulfa- 
diazine, with prolongation of survival by certain 
concentrations E H Brunquist, Bertie Warren 
and C x rus W P xrtington (introduced by Richard 
W Whitehead) Dept of Physiology and Pharma- 
cology, Untu of Colo School of Medicine, Denier 7 
Excised sartorius muscles of small frogs were fixed 
in a moderately extended position in Ringer’s fluid 
or in Ringer’s fluid plus the diug 

The tolerance of the excised muscle was deter- 
mined for concentrations of sodium sulfadiazine 
much greater than the blood concentration which 
is achieved in connection with the therapeutic 
use of the drug In acute experiments, reactivity 
of muscle to faradic shocks was abolished in fiom 
100 to 220 minutes (13° to 14°C ) by concentrations 
varying from 4% to 5%, but excitability returned 
when the tissues were returned to Ringer’s fluid, 
w ith subsequent survival for from 9 to 21 days 

In other experiments, one muscle of each pair 
from a frog was kept continuously in a 0 4% solution 
of the drug in Ringer’s fluid, while the other one 
served as a control in unmodified Ringer’s Pres- 
ence of the drug in this concentration in the im- 
mersion fluid almost invariably prolonged the 
period of survival of excitability m the tissue, 
both at 13° to 14°C and at 25°C For example, in 
the case of 19 pairs of muscles maintained at the 
lower of these temperature levels, the average 
survival time of the controls was 21 days, and that 
of the experimental muscles 34J days 

Effect of cyanine dyes and of sodium fluor- 
acetate on the metabolism of filariae ( L carinti) 
Ernest Bledixc Dept of Pharmacology, School 
of Medicine, Western Reserve Umv , Cleveland, 
Ohio In concentrations varying from 1 X 10 -7 1/ 
to 4 X 10 -7 1/, certain cyanine dyes, such as l'- 
ethyl- 3,6 -dimethyl- 2 -phenyl- 4 -pyrimido- 2' - 
cyanine chloride, inhibit the oxidative metabolism 
of the filarial worm, L carinu Only in concentra- 
tions 1000 to 2000 times higher are the oxygen 
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upt ike of numniali in tissues (slices 01 homo 
geiutes) mcl the ictivity of cj tochrome oxidase 
mil of cj tocliromc C decreased The inhibition of 
the respiratory met ibolism of fdirne pioduced by 
the cj mines is issociatcd with m increise in 
aerobic gly coly sis Utcr the mtripeiitoneil admin- 
istration of very small dobes of c\ mines (0 1 mg 
per kg dailj for 5 dijs) to cotton ints infected 
with fihrue, respiration of the worms removed 
from these animals is decreased, while their rate of 
glv coly sis is increased Since the admmistrition of 
2 to 4 times higher doses results in the death of 
the filariae, the curative action of the cyanines on 
the filariasis of the cotton rat is probably due to 
the inhibitory effect of these comjiounds on the 
respiratorj metabolism of the parasite 
The aerobic utilizition of glucose by filarial 
norms is much greatei than that of lactate or of 
piruvate In the presence of fluoracctate the 
aerobic incubation of filariae with glucose results 
in an accuinul ition of pyruvate and the aerobic 
utilization of added pj ruvate is completely in 
hibited Detectable amounts of acetate are not 
formed from glucose or pyruvate either in the 
presence or absence of fluoracctate 
Some observations on the action of miracil 
( l-( (t-diethjlaminoethjlnmino) -4- methylthi- 
oxanthone hydrochloride) against Schistosoma 
mansom Ernest Buedino, Aeme Higxshi (by 
invitation), Lawrence Peters, and Arthur D 
V \lk Dept of Pharmacology, School of Medicine, 
Western Reserve Unu , Cleicland, Ohio The previ- 
ously reported ability of this compound to exert a 
chemotherapeutic effect against S mansom was 
confirmed In doses of 36 mg /kg , administered 
intraperitoneally every S hours for IS doses, 
approximately 75% of treated mice survived In 
half of the survivors no flukes could be found at 
autopsy in spite of the presence of severe schist- 
osomal liver damage In the remainder, flukes were 
recovered from the liver, but, in contrast to un 
treated controls, no flukes were found in the portal 
and mesenteric \ eins Low er doses (e g , 24 mg / 
kg ) resulted in the same change in distribution of 
flukes, w ith no complete cures 
In all cases the surviving flukes of treated mice 
showed a decreased rate of glycolysis as compared 
to controls, but no change m Qo» When added to 
flukes in vitro, miracil inhibited neither glycolysis 
nor respiration, suggesting the possibility of con- 
version, m two, to an active metabolite However, 
the formation of a metabolite inhibiting glycolysis 
of schistosomes could not be demonstrated Extrac 
tion of urine or carcasses of mice which had re- 
ceived miracil, yielded no product active m vitro 
Incubation of drug with tissue slices (liver, dia- 
phragm or both) failed to produce a demonstrable 
conversion to an active compound, even if schist 
osomes were present during incubation 


The possibility that some metabolic reaction 
other than glycolysis might be affected was also 
investigated to some extent with negative results 
For example, no effect of miracil on metabolism of 
nucleoproteins or on proteolytic activity could be 
demonstrated 

Metabolism of schistosomes (S mansom ) 
Ernest BuEDmG, Lawrence Peters, and Arnold 
D Weich Dept of Phaunacology , School of Medi- 
cine, Western Reserve Umv , Cleveland, Ohio 
Cyanine dyes active in inhibiting the respiration 
of filarial worms, inhibit with equal effectiveness 
the oxidative metabolism of schistosomes In con- 
trast to the experience with filariae, inhibition of 
aerobic metabolism did not produce the death of 
schistosomes When rabbits infested with S 
mansom were given repeated intravenous injec- 
tions and infusions of a cyanine dye, the respiration 
of the schistosomes removed from the host was 
almost completely inhibited, but the parasites re- 
mained alive and motile In schistosomes the rate 
of anaerobic glycolysis was almost as great as the 
rate of aerobic glycolysis, and the same proportion 
of the glucose utilized was converted to lactic acid 
under aerobic as under anaerobic conditions So- 
dium Antimony III biscatechol 2,4 disulfonate 
(‘Fundin’) was more effective in depressing the 
respiration than the glycolysis of schistosomes 
Search for effective inhibitors of the glycolysis of 
S mansom in vitro indicated that 2-methyl 1,4- 
naphthoquinone possesses considerable activity 
When mice infested with schistosomes w ere fed a 
diet containing 1 to 1 6% of 2 methyl-1,4 naphtho- 
quinone for one week and, during this period, were 
injected intraperitoneally w ith subcurative doses of 
‘Fundin’ (7 5 mg /kg every 8 hours for 5 days), 
the schistosomes removed from the livers of these 
mice exhibited a markedly decreased rate of glyco- 
lysis (60 to 90% inhibition) Furthermore, this 
dosage schedule resulted in the disappearance of 
the parasites from the mesenteric veins of the 
hosts No chemotherapeutic effects were observed 
after the administration of similar amounts of 
either drug by itself It is concluded that the 
synergistic effect of 2-methyl-l,4 naphthoquinone 
is due to its inhibition of glycolysis in schistosomes 
and that this metabolic reaction rather than respira- 
tion is essential for the survival of these organisms 

Metabolic fate of thiobarbital Milton T Bush 
and Thomas C Butler Vanderbilt Umv School 
of Medicine Some of our previous studies have 
shown a correlation between the duration of action 
and the metabolic fate of certain barbituric acid 
anesthetics (N-methylbarbital, N-methyl pheno- 
barbital) The present work was undertaken to 
answer the question is the long duration of the 
hypnotic action of large doses of thiobarbital asso- 
ciation with the formation in vivo of the oxygen 
analogue of this substance, barbital? Dose duration- 
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of-action studies in mice indicated that this reac- 
tion might occur 

The urine of dogs given thiobarbital has been 
put through a procedure designed to isolate thio- 
barbital and barbital, involving the use of syste- 
matic multiple fractional extractions We have 
failed to find either drug in the urine after admin- 
istration intrapentoneally of 100 mg thiobarbital 
per kg to dogs 

The analytical results indicate that less than 5% 
of the thiobarbital was excreted unchanged, and 
that less than 15% was excreted in the form of 
barbital It is expected that these upper limits can 
be set lower as the precision of the analytical 
technique is increased 

Anti-enzymatic action of salicylates and re- 
lated drugs, tested by new in vitro method 
B Calesnick (by invitation) and R Beutner 
Dept of Pharmacology , Hahnemann Medical Col- 
lege, Philadelphia, Penna Repeating the work of 
F Guerra, we have found that the spreading of 
dyes (Trypan Blue and Evans Blue) by the simul- 
taneous intra dermal injection of hyaluromdase 
into albino rabbits is inhibited to a marked degree 
if sodium salicylate is administered intravenously 
It was further found that acetylsalicylic acid, 
orally, has a similar inhibitory effect We also 
utilized a modification of the turbidity assay of 
hyaluromdase (Kass and Seastone) Our m vivo 
results were confirmed by this m vitro method 
The procedure for this determination is as follows 
A suitable concentrate of the enzyme solution 
(2 0 gamma/cc ) was pipetted into test tubes to 
which was then added the buffer solution (pH 6 0) 
Sodium salicylate was then added and the tubes 
set aside at room temperature for 15 minutes 
Then, the substrate (potassium hyaluronate) was 
added and the solutions incubated for 24 hours 
Following this, another buffer (pH 4 2) was pi- 
petted into these tubes with diluted normal horse 
serum The enzyme substrate mixture was again 
incubated for 45 minutes and the turbidity ob- 
served grossly Sodium salicylate showed a definite 
anti-enzymatic action against hyaluromdase Sev- 
eral substances, chemically related to salicylic 
acid, have also been tried and thus far only para- 
hydroxypropyl benzoate was found to possess a 
detectable hyaluromdase-inhibitory effect 
Contributions to an elucidation of the pharma- 
cological action of histamine Vnne Cameron (by 
invitation) and Bradford N Craver Dept of 
Pharmacology, Research Division, Ciba Pharma- 
ceutical Products, Inc , Summit, New Jersey By 
using dogs with Thiry -Vella loops in the manner 
to be described elsewhere, the following data were 
secured (1) Phy sostignunc but not mecholyl 
definitely potentiated the action of histamine on 
the intestine, (2) calcium ions partially inhibited 
tliat action, (3) atropine usually inhibited the 


action of histamine completely and that inhibition 
could be partially eliminated by physostignune , 
(4) after the administration of antihistaminics and 
atropine-like compounds, histamine often gave i 
significant inhibition of motility which might or 
might not have been followed by secondary stnnu 
lation, that inhibition was shown, by the use of 
adrenalectomized dogs, not to Lave been due to 
epinephrine but probably to a stimulation of the 
sympathetic ganglia by histamine, (5) tetra- 
ethylammomum bromide overcame to some extent 
the antihistamimc activity of atropine, it was 
showm to cause intestinal stimulation which could 
be prevented by atropine, and also to paralyze 
partially the sympathetic ganglia The data secured 
strongly support the previously advanced hypo- 
thesis that the pharmacological actions of lnsta 
mine are mediated by the organism’s endogenous 
acetylcholine 

Specificity of the increased resistance induced 
in mice by streptococcal toxin G L Cantoni and 
A W Bernheimer (by invitation) Dept of 
Pharmacology, Long Island College of Medicine, 
Brooklyn, New York and Dept of Bacteriology, 
New York Umv College of Medicine, New Yorl , 
New York It w r as previously shown that a pre 
liminary administration of a sublethal amount of 
preparations containing the oxygen-labile heino 
iysin of Group-A hemolytic streptococci induces a 
significant degree of protection against a lethal 
dose of the same preparation (A W Bernheimer 
and G L Cantoni Feder Proc 5 No 1,1946) To 
analyze the specificity of the refractory state, a 
variety of agents has been examined most of which 
are cardiotoxic as well as hemolytic and therefore 
have a pharmacological activity more or less re- 
sembling that of the streptococcal preparation 

Mice made refractory to streptococcal toxin ex- 
hibited normal susceptibility toward each of a 
series of other toxic agents How ever an unexpected 
relationship was revealed w'hen mice which had 
received a preliminary injection of a sublethal 
amount of streptococcal toxin, were injected with _ 
a lethal dose of saponin Mice treated in this waj 
exhibited a degree of refractoriness to saponin com- 
parable to that which develops against streptococcal 
toxin Similarly mice injected with a sublethal 
dose of saponin developed refractoriness to the 
effect of a lethal dose of saponin or to that of a 
lethal dose of streptococcal toxin Ihese observa- 
tions are interpreted as pointing to a fundamental 
and hitherto unknown similarity in the pharma- 
cological actions of streptococcal toxin and saponin 
[Aided by grants from the John and Mary It 
Markle Foundation for Medical Research and the 
Life Insurance Medual Research Fund 1 

Acid soluble phosphorus compounds of heart 
muscle G L Cantoni Dept of Pharmacology, 
Long Island College of Medicine, Brooklyn , New 
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York The acidsolublc phosphorus compounds of 
tissues lnve been the object of numerous mvesti 
gation inasmuch is these compounds play a hey 
role in c irbohy dratc uid energy metabolism When 
tnchlorp icetic ictd extracts of aheletil muscle ire 
fractionated into the different individual com- 
pounds (Vv \X Umbroit, It H Burris vnd J F 
Stiuffcr, 1945 Minomctnc Techniques etc ) 95- 
100% of the total ludsoluble phosphorus is ac- 
counted for Sunil vr experiments performed using 
heart muscle revealed tint a large fraction of 
organic phosphorus cannot be recounted for m 
terms of any of the noil known phosphorus com 
pounds found in fresh tissues 

This unidentified friction remains in the ilcoliol 
supernate after barium preupit ition , it corre- 
sponds to 22-32% of the total acidextractable 
phosphorus of frog’s he irt and to 9-lS% of that of 
rabbit’s heart The unidentified phosphorus com 
pound m this fraction is in ill prob ability a single 
substance 

No precipit ite forms from aqueous or alcoholic 
solutions with uranium, lead or silver acetate, 
mercuric chloride, and brucine sulphate 

Little or no orthophosphate is released b\ 
hydrolysis in V HCL or NnOH Oxidation by 
0 09 1/ trisodiunip irapenodatc followed by liy 
droh sis in V acid at KM 0 converts quuitit itively 
the organically bound phosphorus to orthophos 
pliate Choline w is identified following icid 
hydrolysis but our data do not as yet permit ev ilu a- 

, , bound choline 

tion of the ratio : : 

organic phosphorus 

These and other results suggest that the unknow n 
compound found in fresh heart muscle might be 
similar to or identical with alpha glycerylphos- 
phoryl choline which lias been isolated from 
pancreas autolysates (G Schmidt, B Hershman 
and S J Thannliauser Jour Biol Clieni 161 
523, 1945) 

Experiments m progress ami at the isolation and 
purification of the compound from fresh beef heart 

The anesthetic properties of three isomeric 
ethers C Jelllfk Caihi Dept of Pharmacology, 
School of Mechane, Liu v of Maryland In studies 
with three isomeric volatile aliphatic ethers, 
namely , diethyl ether, n-propyl methyl ether 
(Metopryl) and isopropyl methyl ether (Isopryl), 
it was found that physical properties play a pro 
dominant role in predicting anesthetic activity 
Among the phj steal properties, water insolubility 
and oil/water coefficient are of paramount ini 
portanee The measurements of induction time in 
mice and the anesthetic index m the dog were 
capable of showing a difference between n propyl 
methyl ether and diethyl ether Clinically the 
increased anesthetic potency for Metopryl was 
manifested m more than 500 anesthesias, by noting 
the volume of agent employed compared w ith that 


of diethyl ether Blood levels of Metopryl during 
surgical mcstliesi i show ed i range of 40 to 90 mg 
per cent The value for diethyl ether is 110 to 
140 mg per cent Isopryl and diethyl ether are 
relatively close m potency and there is less signifi- 
cant correlation between physical properties and 
the biological data for these two ethers 
The excised guinea pig trachea in the study of 
anti-histamine drugs Julio C Castillo (by invi- 
tation) and Edwin J de Beer The Wellcome 
Research Labys , Tuckahoe 7, New York The 
excised guinea pig trachea has been found to ex- 
hibit good smooth muscle reactions similar to that 
of the bronchi, and to he a useful preparation for 
the study of anti histamine drugs The problem of 
magnifying the constrictions and dilatations of the 
trachea when exposed to drugs has been solved in 
simple fashion by sectioning the entire trachea of a 
guinea pig into 12 rings of approximately the same 
width and connecting the rings m chain fashion 
with short loops of silk thread 
In the study of anti-lnstanune drugs, the tracheal 
chain responds to histamine with long sustained 
subnuximal contractions which facilitate the 
qualitative and quantitative study' of the ability' 
of the antispasmodic to relieve a histamine spasm 
Differences between a fast acting and a slow -acting 
inti lust inline drug e in be clearly demonstrated 
In the screening of compounds for anti histamine 
activity, the guinea pig trachea differentiates be- 
tween a bronchodilator drug and i truly specific 
inti-histamine substance 
Preliminary' results obtained indicate that the 
tracheal chain is suitable for quantitative work 
and i paper dealing with the use of this preparation 
for the assay' of inti lust mime drugs is now m 
progress 

Antagonism of curare action by di-isopropyl- 
fluorophosphate (DFP) Harold F Chase, John 
L Schmidt (by invitation), and Bani K Bhat- 
tacharx v (by invitation) Dept of Pharmacology 
and Division of 4.ues<ftesia, of the Dept of Surgery, 
School of Medicine, IFesfern Reserve Vmv and 
Unit Hospitals of Cleveland The effect of the 
cholinesterase inhibitor, di-isopropylfluorophos- 
phate (DFP), on the curanzmg activity of d tubo- 
curarme was studied by the rabbit head drop assay 
method for measuring curare activity Groups of 
7 to 14 rabbits were used in each assay Comparisons 
of test w ith control dat i for the same animals w ere 
analysed by statistical methods for correlated data 
Rabbits given pnoi injections of 0 2 and 0 3 mg 
of DFP per kg required 197 and 222 per cent, 
respectively, of the dose of d tubocurarine needed 
to produce head drop with the curnrizing drug 
alone Three groups of 7 rabbits each were given 
0 2 mg of DFP per kg intravenously Titration 
with d-tubocurarine was started one minute later, 
five nunutes later, and one hour later in the re- 
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spectiv e groups The head drop doses in all three 
groups were increased in approximately equivalent 
amounts (about 100 per cent) above control doses, 
suggesting that the antagonistic action of DFP, 
intravenously administered, occurs very rapidly 
and is maintained undiminished for at least one 
hour The further duration of the effect of this 
single dose of DFP was studied bv repeated assays 
with d-tubocurarine, in two groups (14 rabbits) of 
the animals mentioned above, on the first, second, 
third, fifth and twelfth day following the DFP 
injection On the first day the head-drop doses were 
delated about 50 per cent and on the fifth day 
about 20 per cent On the twelfth day the dosage 
required was still 9 per cent above that of the 
control V second injection of DFP (0 2 mg per 
kg ) on the fourteenth day of the experiment 
caused a secondary rise of the curarizmg dose to 
57 per cent of the control value 

Mazur and Bodansky (J Biol Chem 163 261, 
1946) haxe described, and illustrated in their 
esecond figure, the rate of regeneration of cholin- 
sterase in plasma, in red blood cells, and in brain, 
following its inactivation by similar doses of DFP 
in rabbits The recovery of normal response to 
curare following DFP resembles the rate and time 
sequence of regeneration of red blood cell cholin- 
esterase 

Certain pharmacologic effects of (5-piperidino- 
ethyl phenyl-a-thienylglycolate James Y P 
Ciien (by invitation) 1 and Benedict E Abreu 
Du ision of Pharmacology and Experimental 
1 herapeulics, Vnir of California Medical School, 
San Francisco In dogs, anesthetized with sodium 
pentobarbital, /3 piperidinoethyl phenyl-a-thienyl- 
glycolate HC1 (PPT) 10 mg /kg , I V , decreased 
mean arterial pressure from 129 mm Hg (108-140) 
to 79 mm Hg (78-90) and increased mean cardiac 
rate from 62 (52-SO) to 185 (140-225) per minute 
Cardiovascular anti acetylcholine effects w f ere pro- 
duced by PPT, 0 5, 1 0, 5 0 and 10 mg /kg , I Y 
The mean duration of anti acety lcholine action 
with 10 mg /kg , I\ , was 91 minutes (58-119) 
There was v mean decrease in the blood pressure 
l espouse to histamine amounting to 26+ mm Hg 
(22-32) after 10 mg /kg , I V 

V conqiarison of this agent with benadryl 
/3 diethylaminoethvl and jihenyl a-tlnenylacetate 
(DPT) indicated that it is approximately twice 
as effective as benidryl and three times as effective 
as DPI in depressing the response to acetylcholine, 
and half as effective as benadryl and one and one- 
hill times as effective as DPT in decreasing the 
response to hist mime 

In unam sthetized monkeys, rabbits and mice 


1 Now at Dt*Airtment of Pharmacolog) Tulano University 
Medics! School Now Orleans T.i 


PPT produced clonic convulsions which progressed 
to tetanic convulsions as the dosage w r as increased 
The subcutaneous tetanic convulsant dosage was 
140 mg /kg for the rabbit and 90 mg /kg for the 
mouse The I M tetanic convulsant dosage for the 
monkey was 56 mg /kg Convulsions in monkey s 
were abolished by ether anesthesia 
Chronic subcutaneous administration of PPT, 
40 mg /kg daily, and DPT, 80 mg /kg daily, to 
rabbits for 42 days resulted in anorexia, loss of 
body weight, slight impair nent of renal but not 
hepatic function, slight granulocytopenia and an 
increase in hemoglobin concentration, erythrocyte 
and leucocyte counts [Aided by a grant from Fred 
erich Stearns A Company, Detroit, Michigan ] 
Effect of caibon tetrachloride poisoning on the 
toxicity of g-diethylaminoethyl phenyl-a-thienyl- 
acetate and benadryl James Y P Chen (by 
invitation) 1 and Benedict E Abreu Division of 
Pharmacology and Experimental Therapeutics, 
Umv of California Medical School, San Francisco 
For the preliminary demonstration of the probabil- 
ity that the liver was the organ primarily responsi- 
ble for the detoxication of /3-diethylaminoethyl 
phenyl-a-thienylacetate (DPT), a new antispas- 
modic agent, two dogs were selected, one chroni- 
cally poisoned by CCh as evidenced by definite 
hepatic dysfunction, and the other, a normal con- 
trol The CCU poisoned dog was able to survive 
only four daily increasing doses of DPT (5, 10, 20 
and 40 mg /kg subcutaneously), dying in con- 
vulsions from the fifth dose, 80 mg /kg The control 
dog died in convulsions w hen the dose was increased 
to 446 mg /kg after it had received daily doses of 
5, 10, 20, 40, 80, 160, 225 and 317 mg /kg Results 
of this experiment indicate that the liver probably 
plays an imp jrtant role in the detoxication of DPT 
in the dog 

When DPT vvai similarly administered chroni- 
cally to normal and CCh poisoned rats, no signifi- 
cant difference in toxicity appeared in these two 
grouos of animals Similar results were obtained 
with benadryl in the rat How ever, when DPT and 
benadryl were administered m single toxic dosage 
to normal and CCh poisoned rats, it appeared that 
hepatotoxic dosage of CCh influences the ability 
of the rat to detoxify DPT, but not benadryl A 
single dose of 160 mg /kg of DPT killed three of 
the six (50%) CCh treated rats while the same 
dose caused no death in the six normal control rats 
With benadryl, a single dose of 141 mg /kg killed 
all six (100%) CCh treated rats and also four of 
the six (66%) controls [ hded by a grant from 
Frederick Stearns A Company, Detroit, Michigan ] 

Cyclic changes m human uterine pressure curves 
and the influence of distention and pitressin upon 


1 Now at Department of Pharmacology Tulane Unnormty 
Medical School Now Orleans, La 
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these curves Georcl P Cmii) (by invitation). 
It \ Woodburx, Riuhiid 1 orpin (by invita- 
tion), W S Boxn (by invit ition), J L Allgood 
(by invit ition), J C Xi.il (by mvit ition), and 
H L Cheshire (by invitation) Dcplt, of Pham a- 
cology and Obstetrics and Gynecology t ni < of 
Giorgia School of Medicine, iuyusta, Gcoigia The 
contraction patterns of the human uterus were 
studied by introducing small w iter filled balloons 
into the uterus ind recording the pressure changes 
in the balloons with a Hamilton Minometer The 
effects of different drugs and hormones were ob- 
tained it various times during the menstrual cycle 
The uteri were also subjected to slight distention 
by increasing the balloon volume The contraction 
{xitterus md drug effects weie eompired with the 
non distended uterus 

Although the prevailing pattern of high fre- 
quency and low amplitude were obt lined during 
the estrogenic phase ind low frequency high 
amplitude were obtained during the secretory 
phase, all variations between these types were 
found In most patients it was possible to chinge 
the estrogenic type to the secrctoiv ty pe by 
distention 

There was a very low correl ition betw een uterine 
tone and contraction amplitude This correlation 
was increased by pitressm as well as by distention 

With very few exceptions both distention and 
pitressm increased the tone and amplitude of con 
tractions Pitressm invariably eliminated any re- 
laxed period if present in the control 

Distention also increased the sensitivity of the 
uterus to pitressm The addition of 2 cc to a uterus 
containing 4 cc , made it possible for 0 1 unit 
pitressm to produce the same effect as 0 3 units 
[These studies were supported bij financial grants 
from Frederick Stearns and Company ] 

Biologic properties of subtilin in physiologic 
saline solution Yin ch’xng Chin (introduced by 
Hamilton H Anderson) Division of Pharmacology 
and Experimental Therapeutics, Lniv of California 
Medical School, San Francisco V portion of subtilm 
is precipitated in the presence of 0 9% sodium 
chloride solution The supernatant fluid which 
contains 28% subtilin is bacteriostatic against 
Lactobacillus plantar um and Mycobacterium tuber 
culosis homims in 1 320,000 and 1 800,000 dilutions 
respectively It is also nmebacidal at 1 400,000 
These potencies are comparable to those obtained 
with aquecus s'lutions of subtilin In other words, 
sodium ch’onde does not alter the antimicrobial 
activities of subtilin 

On the other hand, the toxicity of subtilin to- 
ward host tissues is reduced by use of physiologic 
saline rather than aqueous solution Rabbit leu- 
cocytes survive for 60 minutes at 37°C in 1 1000 
solution of subtilin m physiologic saline When 
subtilin was tested by diluting the initial aqueous 


solution with saline, at 1 3,000 concentration half 
of the leucocytes were immobilized within 30 min- 
utes The LDai of subtilm in physiologic saline 
solution administeied intravenously to mice has 
been found to be 140 mg /hg in contrast to 100 mg / 
kg when aqueous solutions were used (Wong, & 
aud /Anderson, II H , unpublished data) Im- 
mediate death follow ed w hen 400 mg /kg of the 
saline solution was given intravenously , in contrast 
to 200 mg /kg for the aqueous solution By mtra- 
cisternal injection in rabbits, 0 6 mg /kg of subtilm 
in aqueous solution pioduced comulsions Fatali- 
ties occurred in 5(1% of animals at this dose 
Injection of the same amount of subtilin in phy si- 
ologic saline solution does not produce convulsions, 
ilthough a few r tremors occur ( 4 idled, in pat t, by a 
grant from Eh Lilly and Company, Indianapolis, 
Indiana ] 

The effect of Syntropan, Demerol, and Trasen- 
(tne on gastric secretion Birox B Clvrr. Depl 
of Physiology and Pharmacology, Albany Medical 
College, Union Umv , Albany, Hew York The 
effect on gastric secretion of Syntropan, Demerol, 
Trasentine, and Scopolamine hvdrobromide has 
been compared with the action of atropine sulfate 
using the Cope pouch dog and the experimental 
procedures previously described (Am J Physiol , 
139 356,1943) The drugs were administered intra- 
muscularly every three hours corresponding to the 
three collection periods used The total effect for 
nine hours is the basis of the follow ing data 

The per cent depression of yolume and acid 
production with atropine was linear to the log 
dose betyyeen 0 002 and 0 05 mg per kg every 
three hours, and the threshold dose was 0 001- 
0 002 mg per kg Scopolamine had a slightly greater 
depressant effect on gastric secretion than atropine, 
while the other drugs were much less active The 
threshold dose for Syntropan and Demerol was 
about 2 5 mg and for Trasentine 3 5 mg per kg 
A comparison of the effects of these drugs at the 
5 mg per kg level with the dose of atropine pro- 
ducing an equivalent effect indicates that the ratio 
of activity of atropine to Syntropan and Demerol 
is 1,000-3,000 1, and to Trasentine over 3,000 1 
Tor example, the depression in acid production by 
atropine 0 002 and 0 005 mg per kg was 35 and 
45 per cent The amount of depression with Syn- 
tropan, Demerol, and Trasentine at 5 mg per kg 
was 40, 45, and 20 per cent respectively The 
depressant effects on volume and acid production 
were approximately parallel although a slightly 
greater depiession in the acid production was 
usually observed 

Some physiological effects of surface active 
agents V V Cole, S H Hopper (by invitation), 
and H R Hllpieu Depls of Pharmacology and 
Public Health, Indiana Umv School of Medicine, 
Indianapolis Twelve compounds were studied 



31S 


FEDERATION PROCEEDINGS 


feexeu anionic compounds were used Aerosol 

0 S , \resklene 400, Vreskap 100, Aerosol 0 T , 
Vresket 300, fcantomerse D, and Santomerse 3 
Four cationic compounds were used cetyl dime- 
thyl ammonium bromide, Emcol SSS, Emulsept, 
ind Tetrosan One non-iomc compound, Igepal, 
was studied Mute toxicities by mouth and vein 
were determined on mice There was no constant 
relationship between toxicities by the two meth- 
ods The concentrations producing hemolysis of 
mammalian red blood cells weie determined in 
vitro Concentrations producing hemolysis were 
unrelated to the toxicities by vein One compound 
from each group was used for in vivo blood studies 
on rabbits The compounds were Santomerse D, 
cetyl dimethyl ethyl ammonium bromide, and 
Igepal None given by vein produced an appre- 
ciable effect on cell counts oi hemoglobin but 
examination of smeirs indicated increased led 
blood cell destruction Igepal in non-toxic doses to 
rabbits and dogs did not influence the distribution 
of sulfathiazine or sulfathnzole in the blood and 
spinal fluid When Igepal was given to guinea pigs 
infected with tuberculosis it seemed to cause a 
greater spread of infection Igepal did not inter- 
fere with the repressive action of Promizole on 
tuberculosis in guinea pigs, and may have in- 
creased it 

The curare-like action of ether upon human 
neuromuscular transmission J II Comroe, Jr , 
R D Dripps, S Y Boruiio (by invitation) and 
H Metz (by invitation) Depts of Physiology and 
Pharmacology, Graduate School of Medicine, and 
Anesthesiology, Unw of Pennsylvania School of 
Medicine The effect of ethei , pentothal and cyclo- 
propane upon human neuromuscular transmission 
has been studied by the technique of Harvey and 
Masland Supramaximal shocks (3 to 300 per sec- 
ond) were applied to the skin over the ulnar nerve 
and muscle action potentials were recorded from 
skin pads over the ibduetoi quinti digiti In all 
cases, muscle action potentials obtained in the 
control period were normal (no decline in ampli- 
tude regardless of frequency of stimulation up to 
75 per second) Following inhalation of ether 
anesthesia (5 cases), a change in potential pattern 
occurred tliat w is quite similar to that observed 
following intrivenous or intra-arterial curare and 
is believed to be representative of partial neuro- 
myal block the first potential was often of normal 
amplitude but the heights of succeeding potentials 
declined progressively at each frequencV for the 
next 4-5 spikes This effect was noted W blood 
ether lcxels of 100-120 mg % and disappeared 
promptly upon decreasing the ether concentration 

1 hese results upon nun tend to confirm the ob- 
scr\ itions of Gross and Cullen (J Pharmacology 
78 35S 1913) upon ininuls (recently denied by 

lialh k 1910) and indicate that ether has a 


curare-like effect upon the neuroinyal junction 
The decrease in skeletal muscle tone in ether 
anesthesia is therefore not due wholly to central 
depression since the peripheral neuromyal junc 
tion is depressed at the same time that muscular 
relaxation appears clinically Cyclopropane (3 
eases) and pentothal (2 cases) anesthesia produced 
much less effect upon neuromuscular transmis 
sion 

Chemotherapeutic activity of cyanines and 
related compounds in filanasis in the cotton rat 

Elizabeth M Cranston, Ashton C Cuckler 
(by invitation), John T Litchfield, Jr , Theresa 
Brby (by invitation), Harold N Wright, 
and Raymond N Bieter Dept of Pharma- 
cology, Univ of Minnesota Medical School, Mm 
neapolis, Minnesota A group of more than 
sixty cyanine dyes and related compounds has 
been studied for chemotherapeutic activity against 
the natural Litomosoides cannii infestation in 
the cotton rat Compounds were admimstered 
chiefly intraperitoneally every eight hours for 
IS doses with autopsy on the eighth day Thera- 
peutic activity' was determined by the percentage 
of dead filaria found 24 hours after autopsy and 
removal of the worms to a modified Sim’s solution 
Therapeutic indices were determined as a ratio 
of M T D /M C D employing graded dosages 
separated from one another by a factor of three 

The majority of the compounds tested were 
styrryl quinolines or diquinolines, and certain 
rather definite relationships between chemical 
structure and chemotheiapeutic activity were 
found 

Chemotherapeutic activity was found only in 
compounds which possessed two nitrogen con- 
taining nuclei, sepaiated by one or more carbon 
atoms Considerable activity was found in com- 
binations of quinoline and alkyl substituted aniline 
and in diquinoline combinations Activity was 
considerably enhanced by having one tnvalent 
and one pentavalent nitrogen atom Activity was 
also increased by substitution of alkyl or alkoxy 
radicals in position six of the quinoline ring but 
was accompanied by increased irritant properties 

This work wns done under contract with the 
Office of Scientific Research and Development, 
and the Office of the Surgeon General of the U S 
Army , and the University of Minnesota Grateful 
appreciation is accorded to the Eastman Kodak 
Company and Parke, Davis and Company for 
supplying these compounds through the Chemo- 
therapy Center 

The acute and chronic toxicity of nordihydro- 
guaiaretic acid Elizabeth M Cranston, Mary 
Jane Jensen, Adelaide Moren, Theri sa Brey, 
E T Bell and Raymond N Bieter Bureau of 
Plant Industry USDA Depts of Pharmacology 
and Pathology, Univ of Minnesota, Minneapolis 
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Tht icute toxicity of nordiliydrogu narelm acid 
(NDG V) lias found to bo less than tint of phenol 
uid citcchol on oral administration to mice, rits 
and guinei pigs and mt ripen tone illy m mice 
Orallj in guinea pigs ind mtripcntoneally m 
mice NDGA w is more toxic than gum gumiic 
Omlh in mice and nts both NDGA and gum 
guiiac Mere relatively non-toxic 

Chrome toxicity experiments over i period of 
two years were conducted with the drug diet 
method comparing NDGA with phenol, citcchol 
and gum guiiac m concentrations of 015 and 0 5 
per eent in mice uid 0 5 per cent in rats Concen 
tritions of 0 1, 0 5 and 1 0 per cent NDG V were 
used in another series of rats 

NDG\ lud little or no effect on growth or food 
intake except in the highest concentration m rats 
where there w is i temponrj decrease in growth 
associated with a decreased food intake Histologi 
cil stud} of the liver, spleen and kidne}3 showed 
no significant patholog} Necrosis of the liver was 
noted occasionally in all groups, including controls 
In one series of NDG V rats hemorrhage into the 
cecum was observed in fifty per cent of the am 
mils In a larger series of rats on the same concen 
t ration of NDGA no such phenomenon developed 
C}sts in the mesentery were found m several rats 
on the higher concentrations of NDG A. Such cysts 
nia} occur spontaneousl} in rats 

Effect of x-ra> in vitro upon the conlractilit) 
of the isolated intestine of the cat Bradford N 
Craver Few studies have been made of the of 
fects of x-ray exposure m vitro upon the physio 
logical activity of isolated, contractile, mammalian 
tissue With the exception of the stud} by C M 
Scott (1937), which involved the relatively re- 
sistant cardiac tissue, none of them has taken ac- 
count of a possible latent period that might exist 
between the time of exposure and the onset of a 
recordable effect Accordingly, segments of the 
small intestine of the cat were exposed at various 
intervals after their removal from the animal to 
doses varying from 1000 r to 10,000 r of soft x rays 
The technical factors of the exposure were 

120 KV 
SMa 

7 5" T S F 
610 r/nun output 
H V L = 1 971 mm aluminum 

No filter was used save that inherent in the instru- 
ment The spontaneous contractilit} of control 
and exposed strips was kymographically recorded 
at suitable intervals for as long as four da} s after 
the animal's death The length of the latent period 
between the immersion of the strip in the oxygen- 
ated Locke’s solution at 39°C and the onset of the 
spontaneous motility was positivel} correlated 


w ith the length of time betw een the death of the 
animal and the arrangement of the recording No 
significant differences between the behavior of the 
Lontrol and the exposed strips were discernible 
either in respect to the latent period just men- 
tioned or the nature of their recorded contractions 
I Thit> abstract is based on work performed under 
Contract Number \V-7J,01 eng JJ) with the Man- 
hattan Project for the Univeisity of Rochester, 
Rochcstci , New York Present address Ciba 
Pharmaceutical Products, Inc , 556 Morris Avenue, 
Summit, New Jersey The author thanks Mr 
Robert Hay and Mr Herbert Mermagen for ar- 
ranging the roentgenologic exposures and Miss 
Mildred Taylor for technical assistance ] 

The role of adrenal cortical injury in the 
toxic effects of -x-raj exposure Bradford N 
Craver Two series of 25 male Wistar rats each 
were treated as follows (1) In the “protected” 
series a lead strip one inch wide was placed over 
the adrenal region before x-ray exposure, (2) in 
the “control” senes two lead stups one half inch 
wide were placed above and below the adrenal 
area to give, insofar as possible, equivalent pro- 
tection to like tissue Both series were exposed 
first to 660 r w hole body radiation (excepting areas 
covered by the strips) and 29 days later were 
exposed to 8S0 r The “protected” series revealed 
a statistically significant lower mortality and 
morbidity up to the time of their disposal which 
was 30 days after the second exposure (x 3 = 
5 372S, P = 0 0205) The applications of this 
finding for the therapy of x ray induced damage 
and irradiation sickness will be discussed in the 
light of the hypothesis , x ray damages cells , the 
latter require lymphoid proteins for repair, and 
these proteins are made available by adrenal cor- 
tical activity \This work was peiformcd while the 
author was a research associate of the University 
of Rochester's Division of the Manhattan Engineer- 
ing Project Present address Dept of Pharma- 
cology, Research Division, Ciba Pharmaceutical 
Products, Inc , Summit, New Jersey The author 
thanks Mr David Tiedeman for the statistical data, 
Mr Francis Bishop for arranging the exposures in 
this experiment, and Miss Mildred Taylor and Mrs 
Florence Van Slyke for technical assistance] 
Some pharmacological properties of imidazo- 
line and aryloxyacefamidine hydrochlorides 
Bradford N Craver, Patricia Seip (by invita- 
tion) and James Smith (by invitation) Dept of 
Pharmacology, Research Division, Ciba Pharma- 
ceutical Products, Inc , Summit, New Jersey 
Djerassi and Scholz have already published chemi- 
cal data concerning the preparation of the above 
compounds The present communication concerns 
their pharmacological properties which may be 
conveniently summarized in the following tables 
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Imidazoline 


T>pe Formula 


N — Cl I. 


✓ 

ArOCH-C 

\ 


N—CH. 


i 

i 


II II Cl 


Prep 

No 

ArO 

Vs * 
Hist 

Vs 

Acli 

Dog blood 
pressure 

Do e 
in 

ms / 
kfc 

Ef 

fects 3 

253 

2 5 dimethylpbenoxy 

10— p 

0 

0 I 

++ 

223 

0 toloxy 

0 

10— j) 

0 1 

++ 

213 

in toloxy 

0 

0 

100y 

++ 

218 

P-to!o\y 

10 

0 

1 

— 

ISO 

Th> inyloxy 

10— p 

10— p 

0 1 

++ 

ISO 

carxacryloxy 

0 

0 

0 1 

++ 

252 

0 isopropyl phenoxy 

10— p 

10— p 

0 1 

++ 

174 

phenoxy 

10— p 

0 

1 

++ 

235 

3 methyl 4 chlorophcnoxy 

10— p 

10— p 

1 

0 

204 

bcnzhydryloxy 

0 1 

1 

5 

— 


■ Tlio numbers in tins column represent the doses in y/cc that 
W ould completely inhibit the spasm induced in un isolated guinea 
pig lloum by ly/cc of histamine added 2 minutes after tho test 
drug Tlio lotter “p” denotes partial inhibition Tlio test drug 
«aa not employed in a concentration exceeding lOy/cc 

3 Tho stimulating dose of acotylchohno was 0 2y/cc Otherwise 
tho remarks under “Hist " apply 

1 Pluses denoto hypertension and minuses hypotension Slight 
changes aro denoted by ono sign and more marked changes by 
two 


Aryloxyacetamidine Hydiochlondes 

NH IIC1 

✓ 
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0 
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II 
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0 
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CII, 

0 
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II 
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1 

++ 
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0 
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II 
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0 
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0 

0 
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II 

II 

10 — p 

0 
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thymyloxy 

CH, 

CH, 
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2 

0 
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C II, 

1 
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o 
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\ C,H, 

\ CiH, 

10 

1 

5 
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\ C.H, 
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1 
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1 

— 


Arylo\yacetamidme Hydrochlorides— Continued 
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10 
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1 3 3 See notes to prcMous chart 


Additional data concerning the more interesting 
compounds w ill be considered in the presentation 
Influence of iodine therapy on blood iodine 
and basal metabolic rate in pregnancy Norman 
A David and F Bertram Zener (by invitation) 
Dept of Phaunacology, Univ of Oregon Medical 
School, Portland, Ore The routine admimstiatiou 
of iodine to the majority of pregnant women is 
still based on inadequate knowledge of iodine 
metabolism during this period We have attempted 
to obtain data for coi relating the iodine demand in 
pregnancy with the basal metabolic rate (BMR) 
and to observe the effect of iodine therapy on these 
two factors Normal blood iodine (BI) values 
(Stevens’ method) in 53 non-pregnant noimal 
adults living in the Northwest ranged from S4 
to 12 4 7 % Unmarried pregnant girls domiciled 
for varying periods in a nursing home before and 
after deliveiy, and given no supplemental iodine, 
served as contiols Iodine treated patients re- 
ceived 1 tablet (0 03 gram) of Lipoiodine daily 
In the first trimester 12 control patients showed 
an average BMR of plus 12 1% and an avenge BI 
of 162 7 % while in the second trimcstei in 24 
control patients the BMR increased to an average 
of 22 4% and the BI to 17 4 7 % In this trimester 
the 14 Lipoiodine treated patients had an average 
BMR of only 10% and an average BI of 39 7 7 % 
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During the third trimester the 01 control pitients 
showed little elunge in the average BMR which 
tt -is 23% ind in the average BI of 10 05 7 % How 
e\er, the 21 iodized pitunts showed i rise in the 
BMR to 17 S% and a drop in the BI to 2S 4 y % 
Seienl patients were observed just befoie de 
livers Both groups showevl increases in the BMR 
while in the control gioup the BI lose slightly and 
tint for the treited group showed i niaihed rise 
At term, the ucrige BI for do control patients 
ms 22 0 7 % and for the 24 treited patients, 35 5 
7 % At 0 weeks post pavtum the 12 controls aver 
aged i BMR of 15 5% and a BI of 12 15 7 % The 
avenge BMR in the 10 treited patients dropped 
to 117% while the BI remained at 12 9 7 % 
Correhtion of this data shows tint v reciprocal 
relationship exists between the BMR vnd the BI, 
a rise or high \ due 111 one f ictor being icconipamed 
bv 1 drop or low level for the other 

Antagonism of the vasopressor action of nico- 
tine by potassium thiocyanate John E Dvvis 
and Alhivu H Lvvvton (by invitation) Dcpl 
of Physiology and Pharmacology, Unit’ of Ar 
Kansas The nictlianism by xv Inch thiocyanate 
ion lowers the hvpertensive blood pressure is not 
established In the effort to elucidate this subject, 
we have tested m acute experiments on dogs the 
effects of various pressor drugs and humoral sub 
stinces upon the blood pressure, both before and 
after infusing potassium thioevanate intrave- 
nously , to built a therapeutic blood concentration 
The Pressor actions of angiotonm, epinephrine 
and other peripherdly acting substances were 
apparently not affected by thiocy mate 

In various experiments, either nicotine alkaloid 
or nicotine sulfate was injected intravenously into 
dogs anesthetized with pentobarbital sodium (30 
mg per kg) Blood pressure recordings w ere made 
from 1 mercury manometer, and anesthetic was 
given if necessary to maintain a constant plane of 
anesthesia After control blood piessure responses 
to test doses (usually 1 mg ) of nicotine had been 
recorded, potassium thiocyanate solution was in- 
jected gradually and allowed to distribute itself 
for about 45 minutes After variable lengths of 
time, and after serum thiocyanate levels varying 
from 12 to 24 mg per cent had been reached, the 
blood pressure elevation responses to nicotine 
were reduced by 35 to 66 per cent Control animals, 
not given thiocyanate, showed fairly uniform, un 
diminished responses to nicotine over periods as 
long as 5 hours In some thiocyanate experiments 
atropine was used, in others it was not An early 
effect of thiocy'anate appeared to be an increased 
sensitivity to nicotine pressor action We suggest 
tlut thiocyanate may affect autonomic ganglion 
cells The study is still in progress 

The effects of toxic doses of thiouracil on the 
reproductive system of the male rat M Edwahd 


Dvvis (by invitition) and Nicholas W Fugo 
From the Dcpl of Obstetrics and Gynecology and the 
Dept of Pharmacology, The Uniu of Chicago and 
The Chicago Lying-m Hospital Twenty eight adult 
male rats weighing from 250 to 425 grams at the 
initiation of the experiment were treated with 
thiouracil (0 25% solution as a sole source of drink- 
ing water) for a period of 75 to 145 day s in the vari- 
ous experiments Twenty five other animals of 
the same weight range served as controls 

At the end of the experimental period the ani- 
mals were sacrificed, the genital organs, thyroid, 
adrenals and pituitanes were weighed and ex- 
amined histologically The acetone dried anterior 
pitmtaries of treated and control animals were 
assay ed for gonadotropic potency in 21 day imma- 
ture female rats 

It was found that the reproductive organs of 
the treated animals showed in all cases various 
stages of atrophy The seminal vesicles, testes, 
eptdidymes weighed approximately 50% of these 
organs in control animals of the same weight at 
the termination of the experiment The thyroids 
mere ised in w eight 2 to 5 times over control glands 
The adrenals and pituitanes were slightly heavier 
in experimental animals 

Histologically the genital organs of the treated 
nits showed marked degenerative changes In the 
testes many tubules were aspermatogeme The 
seminal vesicles and epididymes showed changes 
similar to those encountered m castration 

Assays of treated and control antanor pitui- 
taries m 21 day female rats showed no significant 
differences in the gonadotropic content of these 
glands 

The effect of alloxan diabetes on reproduction 
in (he female rat M Enw vho Davis (by invita- 
tion), Nicholas W Fugo, and Kenneth G 
Lviv hence (bv invitation) From the Dept of 
Obstetrics and Gynecology and the Dept of Pharma- 
cology, The Umv of Chicago and The Chicago 
Lying m Hospital The relationship betw een allox- 
an diabetes and reproduction was studied in the 
rat Estrus cycles of adult female animals were 
followed carefully and blood sugar determinations 
were made on alternate days using Somogyi’s 
micro modification of the Schaffer and Hartmann 
method 

When the fasting blood sugar levels were found 
to be constant the female animals during estrus 
were placed with males of known fertility When 
sperms were observed in the vaginal sn ears the 
annuals were injected intravenously with 40 mg 
of alloxan per kilogram of body' weight 

Thirty seven of the 3S treated animals de- 
veloped diabetes In four the hyperglycemia was 
transient in character lasting one to four days 
following which the blood sugar levels returned to 
normal Thirty three animals developed perma- 
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nent diabetes ind their fasting blood sugar levels 
ranged from 150 to 500 mg per cent The diabetic 
state persisted until the animals succumbed or were 
sacrificed The diabetic animals became pregnant 
as evidenced by the placental sign on the twelfth 
daj of gestation and by autopsy Only 5 of the 33 
rats survived the entire gestation period of 21 days 
Two of these delivered macerated placentas with 
no gross evidence of fetuses One animals sacri- 
ficed on day 21 of the pregnancy revealed 6 im- 
plantation sites with attached placentas but no 
visible fetal tissue The remaining 2 animals re- 
vealed recent placental sites after the 21 day ges- 
tation period 

Control rats and those with transient diabetes 
delivered normal litters 

The factors responsible for the abnormal preg- 
nancies encountered in alloxan diabetes are under 
investigation at the present time 

Experimental chemotherapy of schistosomia- 
sis 2 Comparison of effects of specific drugs 
Arthur C DeGraft and Maxwell Schubert 
(by invitation) At present, the antimonials are 
the only compounds which furnish drugs of prac- 
tical value in the treatment of schistosomiasis 
The first gross effect of antimony compounds ob- 
servable on S mansom m white mice is that the 
distribution of the worms in the mouse is changed 
Generally after a few days treatment the w onus all 
collect in the liver and become unpaired though the 
average number of worms per mouse is not changed 
Egg passage in the feces ceases If treatment is 
stopped at this point, the parasites may reascend 
the mesenteric veins, pair again and resume laying 
eggs Egg passage in the feces begins again and a 
complete picture of relapse is produced 

Using methods previously described, an at- 
tempt has been made to compare as quantitatively 
as possible the effectiveness of a variety of triva- 
lent and pentavalent antimonials Under the con- 
ditions of test, wide variations are found in effec- 
tiveness of antimonials Some of the pentavalent 
compounds such as neostibosan, w hich in the past 
have been little used clinically, are as effective 
as commonlj used tnvalent compounds such as 
fuadin A few new antimonials are recorded with a 
higher therapeutic efficiency than any that have 
previously been used clinically One new anti- 
niomnl was found to be highly effective when fed 
In a search for new types of compounds that 
might have value as drugs, over three hundred 
organic compounds of varied structure were 
screened but none showed any definite value A 
few tint showed slight promise are discussed 
The immediate toxicity of hexaethyltetraphos- 
phate, tetraethylpjrophosphate, and hexaoctyl- 
tetraphosphate to rabbits and rats Wm B Deich- 
mcnn and S Yhtiierup (by invitation) From the 
Kcttcrimj I aby of Applied Physiology , College 


of Medicine, XJniv of Cincinnati, Cincinnati 
Ohio Hexaethyltetraphosphate and tetraethyl 
pyrophosphate have been suggested as biological 
agents Since the manufacture and handling of 
these compounds may involve certain risks, ex- 
perimental observations were made to determine 
certain prelmnnary facts as to their toxic effects 

When absorbed from the alimentary tract or 
through the skin in sufficient quantity, hexaethyl 
tetraphosphate and tetraethylpyrophosphate in 
duced an acute toxic state characterized by an 
increase in respiratory movements, hyperexcit- 
ability, tremors (persisting after death), convul- 
sions, dyspnea, collapse and death as a result of 
respiratory failure 

When given orally to rats the approximate single 
lethal dose of hexaethyltetraphosphate (0 1 per 
cent aqueous solution) is 0 005 ml /kg , the corre 
sponding lethal close of tetraethylpyrophosphate 
is 0 002 ml /kg 

A decrease in the degree of toxicity occurs when 
aqueous solutions are permitted to stand Thus, 
hexaethyl tetraphosphate when left at room tem- 
perature for 24 hours as a 1 0 per cent aqueous 
solution, decreased in toxicity from 0 005 to 0 18 
ml /kg , tetraethylpyrophosphate decreased in 
toxicity from 0 002 to 0 16 ml /kg (determined 
similarly) , and after a period of three days to 0 2S 
ml /kg 

The lethal dose of hexaethyltetraphosphate (2 5 
per cent aqueous solution) , when applied upon the 
abdominal skin of rabbits, appears to be roughly 
0 08 ml /kg Half of this dose of the pyrophosphate 
killed a rabbit in 35 minutes Obviously these 
substances are readily absorbed through the skin 

The immediate toxicity of hexaoctyltetraphos- 
phate is low When given orally to rats the single 
lethal dose of the undiluted material is 10 0 ml /kg 
The signs of poisomng observed included mild 
hyperexcitability, generalized weakness, dyspnea 
and collapse 

Influence of endocrine imbalance on middle 
ear structure I Histological study in white rat 

Harold De Mars, Gua Boyden, Ben Viggoff, 
and E Hendricks (introduced by N David) 
Dept of Phai macology Umv of Oregon Medical 
School Clinical evidence has suggested that hear- 
ing may be affected by endocnnopathies such as 
hypothyroidism and hypogonadism while some 
experimental work on otosclerosis indicates that 
structural and developmental changes in the 
middle ear are associated with pathological changes 
in the endocrine glands We have started a com- 
plete anatomical and histological study of the mid- 
dle ear of the normal rat for each month of age up 
to six months and at four-month periods from 6 
months to 2 years In addition, the body weight 
ratio for the various endocrine glands and the 
histological description is being made for each 
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period of age V method lus been devised for histo- 
logical examination of the middle and inner ear 
nhich allows sectioning to show the ossicles m 
proper relationship with the base of the stapes m 
the fenestn ovalis and including the membranous 
portions We ire noiv engaged m investigating the 
effects of the administration of various hormonal 
substances on the middle ear, endocrine glands, 
ovjgen consumption, and body weight in compari- 
son with the normals we have estiblished 

Catalasnna as a sensitive test for uranium 
poisoning Alexander Dounce (introduced by 
Raymond N Bieter) Division of Pharmacology 
and Toxicology, Dept of Radiology, School of 
Medicine and Dentistry, Umv of Rochester, 
Rochester, N Y Furtb and collaborators 1 showed 
that ilkaluie phosphatase appeared in the urine of 
animals poisoned by injections of uranium This 
suggested the investigation of pliospliatasuria and 
later of catakasuria as possible sensitive tests for 
uranium poisoning 

\fter the injection of soluble u ran 3d salts in 
dogs, cats, rabbits, and rats, amounts of catalase 
appear in the urine which depend upon the dose 
and the species Catalasuria can be produced by 
0 02 grim of uranyl aeetite per kg in rabbits and 
dogs Catnlasuna goes through 1 maximum and 
subsides 111 approximately one week The time of 
onset depends upon the dose 

Soluble tetravalent uranium compounds also 
caused catalasuria but to 1 lesser extent Other 
agents w Inch damage kidne3 tubules such as mer 
cuiy, mapliarseu, and tartrate, produced mtala- 
suna 

The source of the unnarx catalase appearing 
after the injection of soluble uranium salts was 
shown to be the tubular cells of the kidney which 
are damaged by the uranium The catalase test is 
specific for tubular damage in the absence of easily 
observable numbers of erythroc3 tes in the urine 
(less than -100,000 per ini ) , or considerable numbers 
of white cells or bacteria 

The urinary catalase test is best used together 
with the urinary protein test With the exception 
of a single animal the catalase test was found to 
be somewhat more sensitive than the protein test 

Inhalation of soluble uranium compounds by 
rabbits and dogs also has caused catalasuria 
Catalasuria and proteinuria occurring after such 
exposure is generally transient 

Studies on diffusion respiration III Changes 
m alveolar gases and pH of venous blood 1 Wm- 
uvm B Draper, Richard W Whitehead and 
Joseph N Spexcer (by invitation) From the 


1 Breedis C Flory C M and Furtb J , Arch Path 36 
402 (1942) 

4 Supported b> grants from the Office of Nnr al Research, the 
Ella Saclis Plots Foundation and the Abbott Laboratories 


Dept of Physiology and Pharmacology, Umo of 
Colorado School of Medicine Roth, Whitehead and 
Draper (1945) demonstrated that dogs could sur- 
vive forty-five minutes of diffusion respiration 
In the present study, the animal’s head wa3 placed 
m an oxygen chamber After forty-five minutes of 
breathing pure oxygen m order to partially de- 
mtrogenate the animal, respiratory movements 
were abolished and prevented from returning by 
pentothal After thirty minutes, the alveolar car- 
bon dioxide tension became sufficiently depres- 
sant to maintain respiratory arrest without the 
addition of further anesthetic Venous blood 
samples and alveolar gas samples were taken as 
controls and at regular intervals during the ex- 
periment At the end of forty-five minutes of 
respiratory arrest, the animal was resuscitated by 
running a stream of oxygen down the trachea 
The results obtained on twelve dogs may be sum- 
marized as follows 


■iheolar COi and Ot Percentages and pH ( Vtnou3 Blood) 
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Eleven of the tw elve animals used survived un- 
til sacrificed at the end of the fourth week, one 
died 96 hours after the experiment from unknown 
causes 

Failure of benadryl and pyribenzamme in ex- 
perimental skin sensitization to penicillin and 
horse serum Robert H Dreisbach Dept of 
Pharmacology and Therapeutics, Stanford Umv 
School of Medicine, San Francisco IS, California 
Using the experimental allergic skin reaction to 
penicillin (Arthus phenomenon) in rabbits demon- 
strated by Chu and Cutting (Proc Soc Exp 
Biol Med , 1946 , 63 347), benadryl and pyriben- 
zamme were tested for their protective actions 
Commercial calcium penicillin, commercial so- 
dium penicillin and horse serum control were used 
as antigens, injected subcutaneously at 6 to 1-1 
day intervals Commercial streptomycin produced 
no reactions Citrimn, and calcium penicillin m 
beeswax and peanut oil, proved too irritating 
Benadryl injected subcutaneously (5 mg /kg ) 
twice daily and increased to 3 times on the day of 
injection of antigen, had no effect on the tspical 
skin reactions from calcium pemedhn (5000 umts 
in 1 cc saline solution) or 1 cc of a 1 to 10 dilution 
of horse serum in saline The same dosage of pyri- 
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benzamine subcutaneously was ineffective in pre- 
venting reactions from calcium penicillin 5000 
units, sodium penicillin S000 units, or of dilutions 
of horse serum, each in 1 cc saline 

Mixtures of 1 mg of benadryl or pyribenza- 
mine with calcium penicillin produced reactions 
similar to control injections of penicillin alone, m 
penicillin sensitized animals One mg doses of 
the same drugs were also ineffective in inhibiting 
reactions when mixed with dilutions of horse se- 
rum in sensitized animals However, mixtures of 
benadryl or pyribenzamine, with histamine did 
not produce wheals 

Thus an experimental basis for the claimed 
beneficial actions of benadryl and pyribenzamine 
m clinical shin reactions to penicillin is not demon- 
strable 

Some autonomic nervous system responses to 
benadryl N B Dreyer and Cleveland Denton 
(by invitation) Dept of Pharmacology, TJmo of 
Vermont Benadryl has pronounced anti-histamine 
action on the bronchial musculature Since hista- 
mine is a musculo-tropic agent it is probable that 
Benadryl acts at the same site This, however, is 
not its only site of action, since dryness of the 
mouth occurs in Benadryl therapy 

Experiments were carried out to test the effect 
of Benadryl on the autonomic nervous system The 
duct of the submaxillary gland of a decerebrated 
cat was cannulated The chorda tympam and cervi- 
cal sympathetic were isolated and sectioned, and 
the peripheral ends w r ere stimulated for 20 seconds 
with tetamzing current of submaximal intensity 
Stimulation of the sympathetic follow ed 40 seconds 
after the cessation of stimulation of the chorda 
tympam Stimulation under these conditions of 
the sympathetic caused a good salivary flow The 
left vagus was sectioned in the neck, and the pe- 
ripheral end was stimulated for 30 seconds foi its 
effects on the motility of the stomach and small 
intestine 

Benadryl, 1 5 mg per kg intravenously caused 
a sinunution in salivary flow on chorda tympam 
stimulation, it had no effect on the sympathetic 
Five mg per kg intravenously, paralyzed chorda 
tympanic secretions completely Four hours after 
the injection the chorda began to recover, at the 
end of five hours chorda tympanic effects had re- 
turned to normal Stimulation of the sympathetic 
nerve also gave a lessened secretion, but this was 
never completely abolished On the intestine, 
Benadryl, 2 5 to 5 mg per kg lowered the tonus 
and diminished motility Motor responses to vagus 
stimulation were also diminished The rate of 
recovery of the intestine paralleled that of the 
chorda tympam on the salivary gland Repeated 
injections of Benadryl led to tachyphylaxis and 
eventually to a reversal effect, giving a motor re- 
sponse 


A method for testing anti-spasmodics on the 
cat’s intestine in situ N B DnEVERand Doxvld 
Harwood (by invitation) Dept of Pharmacology, 
Umv of Vermont Isolated pieces of intestine 
suspended in oxygenated Ringer’s fluid after 
Magnus’ method can be thrown into spasm by 
various drugs Barium chloride and acetylcholine 
are frequently used for this purpose In the cat or 
dog, increased tonus of the intestine can be pro 
dueed by administering morphine parenterally 
In all these cases a drug is used to produce hyper- 
tonus Increased tonus of the intestine is more 
likely of neurogenic origin In order to obtain 
neurogenic hypertonus in cats the following pro 
eedure urns adopted 

Cats were decerebrated under ether anesthesia, 
the major splanchnic nerves were isolated, a 
strong thread was looped around each, the ad- 
renals were removed Movements of the upper 
small intestine were recorded from two segments 
prepared after method of Roger, but modified 
to the extent of using corn oil instead of isotonic 
salt solution as the filling fluid The cat was im- 
mersed in a bath of Ringer fluid kept at 36°C 
When movements became stabilized the splanch- 
mes were severed by ripping with the loops of 
thread There was an immediate increase in tonus 
which persisted throughout the experiment, which 
lasted up to 8 or 10 hours 

As standard anti spasmodics, papaverine hy- 
drochloride, 2 mg per kg or nitroglycerin, \ 
mg per kg were injected intravenously Nitro- 
glycerin action is short, but that of papaverine 
is much longer When the drug action has worn 
off the tonus returns to its previous level Other 
drugs w ith anti-spasmodic properties can be com- 
pared for duration and intensity of action against 
nitroglycerin and papaverine 

(3-Ionone, a sympatholytic agent N B Drexer 
and Donvld Harwood (by invitation) Dept of 
Pharmacology, Umv of Vermont In a lecent re- 
port in Science it was mentioned that Ionone was 
a sympatholytic agent It was decided to determine 
whether Mpha and Beta Ionone both acted in this 
maimer 

To test this hypothesis the method of Broom 
and Clark using isolated strips of rabbit uterus for 
determining the sympatholytic action of ergotox- 
me was followed, using a 100 cc bath Epinephimc 
in concentrations of 1 to 3 million produced a sub- 
maximal contraction of the isolated uterus Pro- 
pylene glycol, the solvent for B-Ionone, did not 
interfere with the response of epinephrine B- 
Ionone, 50 mg , caused no change in motility or 
tonus, but diminished the response of the standard 
dose of epineohnne by 10 to 15%, 1 mg diminished 
the response by more than 50%, and 1 5 mg 
abolished the epinephrine response completely 
On repeated washing of the strip with Ringer’s 
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fluid, the response to epinephrine could be pir- 
tull} restored in the course of one hour 

Other sympatholytic ictions of B Ionone were 
tested In the salivary gl uvd of the cat it dimin- 
ished or e\en vbolislied tlie response to electrical 
stunuLition of the cervic.il sympathetic nerve, 
it had no affect on the chorda tympanic stimula- 
tion On the blood pressure of the cat, B Ionone, 
2 to 16 mg per Ig reduced but never abolished the 
pressor response to epinephrine, 10 mg per kg 
In this respect B-Ionone resembles thiourea B 
Ionone had no sympatholytic effect on the intes 
tme where the sympathetic is inhibitory Alpha - 
Ionone showed only slight sy mpitholy tic action 
Estrogenic changes in normal rats fed a low 
protein diet Victor A Drill anil C vrroll A 
Pi Lit feu From the Dcpts of Pharmacology and 
Inatomj; of Yak Unw School of Medicine, New 
Haicn, Connecticut Cistnted fenuile rats with 
pellets of estrogen in the spleen eventually fail 
to inactivate the estrogen when liver damage is 
produced by feeding a low protein diet Such ani- 
mals eventually lose weight If normal animals 
are used ovarian function w ill cease at a given level 
of weight loss However, m rats with splenic im 
plants of estrogen, estrogen is still being supplied 
from the pellet This study was designed to ascer- 
tun if in normal animals fed a low protein diet 
ovarian function would cease first or, if ovanan 
function remained normal and in the presence of 
developing liver damage the liver faded to inac 
tivate the estrogen produced by the oviry Es 
trogemc changes were followed bv vaginal smears 
All rats received an adequate veast intake as a 
source of the vitamin B complex 

Thirteen rats fed a low protein diet (S% casein 
—35% fat) showed a cessation of estrous cycles 
between the 07th and 129th davs of the study 
(Average, SS) Yt the time of the last cycle the 
average weight loss was 21 2 grams Five paired 
inanition control rats fed i normal protein intake 
(1S% casein — 35% fat), but each limited to the 
food intake of one of the low protein rats, showed a 
cessation of estrous cycles between the SSth and 
124th day (Average, 104 ) Average weight los3 at 
the time of the last cycle was 26 S grams Control 
rats lead normal cycles throughout the study No 
evidence of an increased estrogenic effect was 
obtained m the vaginal smears ! tided by a grant 
from Eh Lilly A. Company 1 

Further studies of anticonvulsant actions of 
compounds chemically related to isopropyl alco- 
hol Robert L Driver (introduced by P J 
Hanzlik) Dept of Pharmacology and Theiapeu- 
tics, Stanford Unto School of Medicine, San 
hrancisco, Caltf The anticonvulsant and convul- 
sant actions of a large number of compounds re- 
lated in chemical structure to isopropyl alcohol 
were studied in rats using the electroshock method 


(Driver Proc Soe Exp Biol Med , m press) 
The thresholds for clonic convulsions were de- 
termined 1 hour after the gastric administration of 
the agents A total of 150 rats was used, generally 5 
for each drug Dosage of 25 of the 23 compounds 1 
tested was 1250 mg /kg , same as previously for 
isopropanol 

The following compounds produced significant 
increases in thresholds m non depressant dosage 
unless otherwise indicated isopropyl-urea (slight 
depression) , methyl isopropyl ketone , isophorone 
(toxic) , diaeetone alcohol monomethyl ether , 
glycerol-a,')' diisopropyl ether (marked depres- 
sion) , methylethyl ketone 

The following were ineffective but some were 
toxic acetyl acetone, isovaleryl acetone, mesityl 
oxide , 2 acetoxy-4 methoxymethyl pentane , 

P.P'.y.Y tetrachlorodipropyl ether, glycerol-1 - 
monoisopropyl ether, dusobutyl ketone, 3,3,5- 
tnmethylcy elohexanol , methyhsobutyl carbinol , 
a,& dichloroisobutync acid, 2-ethyl-i,4,6 tu- 
rn ethyl 1 ,3 dioxane, isopropyl sulfolanylamme , 
N isopropy lacetommine , N -isopropylisobuty rald- 
lmine 

The following significantly lowered the thresh- 
olds isopropylamme , diaeetondiamine , N-isopro- 
pylbutylamine , N-isopropyl-n-propylamine Doses 
of these agents w ere 500 mg /kg , except dince- 
tondmmine (1250 mg ) 

Of considerable interest was the fact that, m 
some compounds, the simple substitution of an 
ammo group for a hydroxyl group converted an 
anticonvulsant into a convulsant and reversed the 
raised threshold, for example, isopropyl alcohol 
(anticonvulsant) increased the threshold 82%, 
while the same dose of isopropyl amine (convul- 
sant) decreased it 20% In general, complex ke- 
tones and relited compounds offer no advantage 
for anticonvulsant iction over the simplest keto 
gen, isopiopanol, whose action can be reversed by 
an amine 

Comparative anticonvulsant actions of iso- 
propyl alcohol, diphenylhydantoin, phenobarbvtal 
and tndione Robert L Driver and G L Ord- 
vvai (introduced by P J Hanzlik) Dept of 
Pharmacology and Therapeutics, Stanford Umu 
School of Medicine, San Francisco, Calif A com 
parative study was made m rats, rabbits and cats 
(79 animals) of 3 well known antiepilepsy drugs 
and isopropyl alcohol recently found to have 
marked anticonvulsant actions (Driver Proc 
Soc Exp Biol Med , 1947, in press) Clonic con 
vuisions were produced by the electro shock 
method (Chu and Driver Proc Soc Exp Biol 
Med , 1947, in press) 1 hour after gastric admims 
tration of each drug or combination Doses in mg / 
kg of body weight were isopropyl alcohol, 1,250, 


■ Supplied by the Shell Dei elopment Co Emerjw illo Calif 
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diphenj lhydantoin, 100, phenobarbital, 50, and 
tridione, 100 Isopropyl alcohol in combination 
w ith each of the other 3 drugs resulted in no motor 
depression or ataxia in any of the animals except 
those receiving phenobarbital, which was marked, 
and in the rats receiving isopropyl alcohol plus 
tridione, which was only slight 

Isopropyl alcohol was quite effective in raising 
the cortical threshold in all 3 species being com- 
parable to diphenylhydantoin , diphenylhydan- 
toin alone was effective chiefly in cats, and tri- 
dione was without effect in all 3 species, as might 
be expected Phenobarbital was effective in all 
species but always caused motor depression, some- 
times bordering on anesthesia 

The most marked anticonvulsant activity was 
obtained w ith isopropyl alcohol combined with one 
of the other drugs, except tridione and here it was 
no greater than that of isopiopyl alcohol alone 
The vast majority of all animals survived 

A comparison of cholinesterase inhibitors in 
vitro and in vivo Kenneth P DuBois, Wilma 
F Erway (by invitation), and Richard U 
Byerrum (by invitation) Unto of Chicago 
Toxicity Laby and the Dept of Pharmacology, 
Unw of Chicago The differences in pharmacologi- 
cal response produced by cholinergic drugs has 
been attributed to differences in detoxification, 
dissociation of the cholinesterase-inhibitor com- 
plex, and differences in ability to penetrate cells 
The present experiments indicate that penetra- 
tion differences greatly influence the site of action 
of cholinergic drugs 

The inhibitory action of three compounds was 
tested manometrically on rat brain and submaxil- 
lary cholinesterase m vitro in a system containing 
0 01 M acetyl choline and homogenized tissue in 
calcium free Ringer bicarbonate medium A final 
inhibitor concentration of 1 X 10~ 7 M produced the 
following inhibition Carbannc acid, N,N-dime- 
tliyl-4 dimethylamino 3 isopropyl-phenyl ester 
mcthiodide, brain 59, submaxillary 70, physostig- 
minc salicylate, brain 58, submaxillary 59, and 
prostigmine methyl sulfate, brain 41, submaxillary 
47 VI 1 three compounds were of similar inhibitory 
action in vitro 

For m vivo studies the drugs were injected sub- 
cut ineouslj into rats and the tissues were removed 
for cholinesterase measurements at the time of 
death Vfter a minimum lethal dose the per cent 
decrease in cholinesterase activity was Carbamic 
acid,X,N dimethyl-4 dimcthylammo-3-isopropyl- 
phenjl ester mcthiodide (0 3 mg /kg), brain 0, 
submaxillary 35, serum 90, physostigmine salicyl- 
ate (3 mg /kg ), brain 30, submaxillary 58, serum 
SO, and prostigmme methyl sulfate (2 0 mg /kg ), 
brain 5 submaxillary 60, serum 85 The differences 
in inhibitor! action of the compounds in vitro 


and m vivo indicate that penetration is of import 
ance in the site of action of cholinergic drugs and 
demonstrates the importance of testing cholines 
terase-mhibitmg drugs m vivo in measuring their 
site of action 

The effect of alpha-naphthylthiourea on per- 
oxidase and catalase Kenneth P DuBois and 
Emil E Sebesta (by invitation) Umv of Chicago 
Toxicity Laby and the Dept of Pharmacology, 
Umv of Chicago Previous investigations have 
indicated that thiourea and related compounds 
inhibit the oxidation of certain substrates as 
catalyzed by peroxidase In connection with the 
mechanism of acute poisoning by the rodenticide, 
alpha-naphthylthiourea (ANTU), we wished to 
ascertain whether this thiourea derivative inter 
fered with peroxidase-catalyzed reactions ANTU 
was found to inhibit the oxidation of benzidine, 
p-aminobenzoic acid, and epinephrine as catalyzed 
by rat lung peroxidase The lack of sufficient in- 
formation regarding the presence of peroxidase in 
animal tissues necessitated peroxidase assays be 
fore significance could be attached to interference 
with this enzyme in acute ANTU poisoning 

A modification of previous peroxidase methods 
was devised to employ small quantities of tissue 
and this method was applied to several perfused 
rat and guinea pig tissues since rats are susceptible 
and guinea pigs resistant toward the rodenticide 
These measurements showed that rat and guinea 
pig tissues exhibit peroxidase activity The de- 
scending order of activity for guinea pig tissues 
was liver, adrenals, kidney, lung, spleen, cardiac 
muscle, pancreas, skeletal muscle, and brain, and 
for rat tissues was liver, kidney, spleen, lung, 
thyroid, cardiac muscle, adrenals, pancreas, skele- 
tal muscle, and brain Most guinea pig tissues 
exhibited higher activity than rat tissues with the 
high guinea pig adrenal activity being the most 
marked species difference 

ANTU had no direct effect on catalase activity 
m vivo nor m vitro Considerable species variations 
in catalase activity w ere noted with the high cata- 
lase activity of guinea pig adrenals being the most 
pronounced difference 

The renal clearance of penicillins F, G, K, 
and X, and of bacitracin in rabbits and man 

Harry Eagle and Elliot V Newman (by invi- 
tation) Laby of Experimental Therapeutics of 
the U S Public Health Service and The Johns 
Hopkins School of Hygiene, and the Dept of Medi- 
cine of The Johns Hopkins Medical School 1 
The renal clearance of penicillins F, G, and X in 
man was found to approximate the total renal 
plasma flow , and was approximately 4 to 5 times 
greater than the glomerular filtration rate as de- 
termined with inulin or sodium thiosulfate The 
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penicillin clearance was independent of the abso- 
lute blood level. over the entire range 0 05 to 10 
microgruns per ce , and was similarly independent 
of the rate of urine 1km 

2 The possibility is suggested that penicillin 
can be used in lieu of PAHA or diodrist is a test 
of renal plasm i Hon md renal function 

3 The renal clearance of penicillin K in man 
varied from } to } that of F, G, or X 

•l The tubular excretory mechunsm was com- 
pletely saturated m 2 rabbits lccen ing 600 mg /kg 
of penicillin G In theso the liuti d blood levels 
were 2667 and 3200 micrograms per cc , and the 
initial tenal clearances of 3 and 7 cc per minute 
corresponded to the glomerular filtration rate As 
the serum concentration fell to less than the satu- 
ration level for the tubular mechanism, the renal 
clearances rose to normal levels of 22 and 45 cc 
per minute 

5 Antibiotic concentrates derived from culture 
filtrates of B subtihs (Tr icy ) have been studied 
with respect to blood levels, urinary excretion, 
and renal clearance 

a) In eight rabbits injected intramuscularly or 
intravenously with 0 6 or 6 0 mg /kg , the lenal 
clearance of bacitracin varied from 2 to 7 cc per 
minute, averaging 4 1 This is less than the aver 
age glomerular filtration rate in rabbits In con- 
trast, the renal clearances for penicillins F, G, 
and X of IS to 100 cc per minute, averaging 40 to 
45 cc , approximate the total renal plasma flow m 
that species 

b) The renal clearance of bacitracin in 9 human 
subjects varied from 105 to 283 cc per minute, 
averaging 159 cc The renal clearance of bacitracin 
averaged 1 1 times the glomerular filtration rate 
as determined with sodium thiosulfate, and was 
}th of the calculated renal plasma (low in those 
subjects 

Bacteriostatic and bactericidal properties 
of g-phenoxy ethyl-dimethyl-dodecyl-ammomum 
bromide (PDDB) and as a skm and instrument 
disinfectant P C Eismvn, M Rodbart, F C 
Hull and R L Maier (introduced by Frederick 
F \onkman) \ series of compounds of the struc 

Br 

/ 

ture C,H S O CH* CH- — N— CHj in which R is a 
\ CH 3 
R 

normal alkyl chain of 10, 12, 14, 16, etc carbon 
atoms or combinations of them, were found to 
exhibit significant bacteriostatic and bactericidal 
properties The most active of these compounds 
was the dodecyl derivative (W Bosshard A L 
Neipp, in press) As noth other quaternary am- 


monium salts, it is particularly effective in regard 
to gram-positive organisms Under our experunen- 
ial conditions it exhibited, for instance, bacterio- 
static activity against Staph aureus m a concen- 
tration of 1 200,000, Shigella paradgsenleriae 
1 96,000, Mycobacterium tuberculosis No 607 
1 50,000, Trichophyton mterdigitale 1 192,000 The 
phenol coefficient for E lyphosa is 275, and that 
for Staph aureus 469 at 37°C Organic matter, such 
as blood serum or citrated blood, diminishes the 
activity against gram negative organisms to a 
greater degree than against Staph aureus Soap 
similarly interferes markedly with the antibac- 
terial activity of this compound, a characteristic 
which is common to eatiomc detergents At pH 
SO the activity is eight times greater than at 
pH 5 3 

The activity of PDDB upon contaminated sur- 
gical instruments was tested by Spaulding’s 
method (Surg , Gynec and Obstr 69 73S, 1939) 
Scalpel blades contaminated with suspensions of 
various organisms m blood or pus were treated 
w ith 1 1 1000 aqueous solution of the disinfectant 
One group of contaminated blades was dried at 
37°C before testing, using various organisms 
(Staph aureus, Pseudomonas, E coll, Anthrax 
and Tetanus bacilli), the blades were sterilized 
within a contact period varying from less than \ 
minute to 2 minutes m the case of gram positive 
organisms and ) to 10 minutes with gram negative 
rods The end points were slightly higher when 
dried blades were used 

The effectiveness of PDDB on the disinfection 
of human skin surfaces was tested according to 
the technic described by Gardner (Lancet, May 
11, 1946, page 683) Skin contaminated with Staph 
albas or -ierobacler aerogenes and treated with 
aqueous solution of disinfectant 1 1000 showed 
approximately 90% reduction of organisms after 
1 minute of contact, while virtual sterilization 
was effected m 2 minutes 

Comparative effects of 1 l-diphenyl-l-(dimeth- 
ylammoisopropyl) - butanone -2(10820), demerol, 
and morphine on the respiration of rat cerebral 
cortex slices Henri W Elliott (introduced by 
Hamilton H \nderson) Division of Pharmacology 
and Experimental Therapeutics, Univ of Cali- 
fornia Medical School, San Francisco The effects 
of various concentrations of 10S20, demerol and 
moiplnne on the Qo of rat cerebral cortex slices 
m modified Ivrebs glucose ringer-phosphate solu 
tion have been determined by means of the War- 
burg technique The rate of oxygen uptake was 
followed for ninety minutes before, and ninety 
minutes after addition of the drug, each slice thus 
serving as its own control The findings are sum- 
marized m the following table 
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Concentration 

10320 

Effect on Q 0 

0 005 M 

0 002 If 

60% inhibition within 30 minutes 

97% inhibition at 90 minutes 

0 001M 

0 0006251 

0 0005M 

Initial stimulation of approximately 10% foi 
lowed by partial inhibition at 90 minutes 

0 00031M 

0 00025 M 

12% stimulation at 4o minutes falling off to 
w ards control rate at 90 minutes 

0 00010M 

11% stimulation at 90 minutes 

0 OOOOSM 

No effect 


Demerol 

0 01M 

0 007551 

05% inhibition at 00 minutes 

0 005 M 

45% inhibition at 00 minutes 

0 0Q25M 

0 00I2M 

No significant inhibition 


Morphine 

0 01M 

0 005M 

No significant inhibition 


In agreement with the findings of other works 
(Seevers, M H and Schideman, F E ,J Pharma- 
col 71 373, 1941), morphine has been found to 
have little effect on brain slice respiration even m 
the relatively high concentrations studied 10820 
is approximately ten tunes as potent as demerol 
as an inhibitoi of cellular respuation While 10820 
exerts inhibitory effects at concentrations above 
0 0005 M, concentrations between 0 0005M and 
0 001M produced stimulation followed by inhi- 
bition Concentrations below 0 0005M produced 
stimulation only Neither morphine nor demerol 
m any coacantrati on uced produced stimulation 
In \iew of the fac taat all three compounds 
have similar analg tic properties when adminis- 
tered to the intact mammal it is of inteiest to note 
that they exert markedly differeit effects on brain 
tissre metabolism These daft indicate that fur- 
ther comparitive studies mij explain dilfeiences 
in mode of a-tion [Aided by a giant jrom The 
National Institute of Health ,s I^ethesda, Md ] 
Carbon tetrachloride liver damage and ace- 
tjlcholine esterase activity in thi rabbit and rat 
Sidnlv Ellis 1 (by invitation), Smirllv Svnders, 
(b\ invitition) and Oscvn Bol>\nsV\ 2 Biochemis- 


1 1 ormerly Captain Sn C, 1US Present addre*. Dopt 
ct Pharmacology DuLo Mnlical School, Durham, North 
Carohna 

1 ormerlj Lt Colonel, \ c AUS Present address Dept 
of Pliarmacologj Cornell Medical College, New A or L City Ne« 
ork 


try Section, Medical Division, Chemical Warfare 
Service, Edgewood Arsenal, Maryland Acetylcho 
line hydrolysis by plasma enzymes is low in pa 
tients with liver disease The present studies were 
undertaken to determine the relation between 
the acetylcholine hydrolyzing capacity of liver and 
plasma enzymes after carbon tetrachloride ad 
ministration to animals 

We found that, prior to administration of car 
bon tetrachloride, the day-to-day variation in the 
acetylcholine hydrolytic activity of the plasma 
was large in normal rabbits, whereas rats mam 
tamed a rather constant plasma activity In rab- 
bits, 0 05 to 0 5 cc carbon tetrachloride per kg 
per day l p , sufficient to decrease the bromsulpha- 
lein clearance and to cause severe pathological 
changes in the liver, failed to modify the plasma or 
liver acetylcholine hydrolytic activity In con- 
trast, in the rat, as was found by Brauer and Root 
(J Pharmacol Expt Ther 88 109, 1946), carbon 
tetrachloride damage reduced the acetylcholine 
hydrolyzing ability of both plasma and liver These 
results indicate that the liver may be the regulator 
of the acetylcholine esterase activity of the plasma 
Determination of the rates of hydrolysis of ace- 
tylcholine, benzoylcholine and acetyl-B methyl- 
cholme by plasma and liver gave the following 
ratios 



Acetyl B 
Methylcholine 
Acetylcholine 

Benzoylcholine 

Acetylcholine 

.Rabbits 

0 0-0 9 

0 1- 1 8 

Hats 

0 1-0 3 j 

0 14-0 22 


These results indicate that the enzymes hydro- 
lyzing acetylcholine in the rabbit are either differ- 
ent from those in the rat, or are the same enzymes 
in different proportions 

Alloxan Diabetes in Thymectomized Rats G 
A Emerson, P L Ewing and Thurlo B Thomas 
(by invitation) Dept of Pharmacology, Umv of 
Texas Medical Branch, Galveston, and Dept of 
Zoological Sciences, Carleton College, Northfield, 
Minnesota Ribonucleotides have been shown to 
be prophylactic in alloxan diabetes A systematic 
study was undei taken to observe effects of abla 
tion of nucleoprotein-rich tissues on the course of 
alloxan diabetes subsequently induced Thymec 
tomy by the method of Segaloff greatly increased 
susceptibility of rats to diabetogenic effects of 
0 18 and 0 25 mM/kg of alloxan given mtrave 
nously , neither thymectomized nor intact rats re- 
sponded to 0 125 mM/kg Splenectomy or castra 
tion had no comparable effect Antagonism of 
alloxan diabetes in normal and operated animals by 
nucleotides, purines and pyrimidines is being 
studied 
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Acute toxicity of benzedrine sulfate P L 
Ewing and G A Emerson Dept of Pharmacol- 
ogy, Utnv of Texas Medical Branch, Galveston 
Estimation of the acute toxicity of benzedrine 
sulfate is difficult since several variables may 
influence it 100-1000% The importance of environ- 
mental temperature and aggregation, emphasized 
by M R Chance et al , lias been confirmed 
Barometric pressure, relative humidity, light, 
absorptive state and infection are other factors 
under investigation [This study was supported 
by a grant from Smith, Klmc it French Labora- 
tories, Philadelphia ] 

Influence of optical isomers of amphetamine 
on maze performance in rats P L Ewing and 
G A Emerson Dept of Pharmacology, Umv of 
Texas Medical Branch, Gaheston A 16 choice 
multiple-T maze was employed, with a 48 hour 
thirst as motivation Varying doses of d- or l- 
amphetamine were injected subcutaneously \ hour 
before test nins In acute experiments, perform- 
ance of partially trained treated rats was com- 
pared with that of rats with sunilar training which 
received saline alone In chronic experiments, rats 
were injected subcutaneouslj with one of the 
isomers or saline before each run, at 2-3 day inter- 
vals With doses from 0 5 mg /kg to toxic levels, 
no evidence of improvement in performance was 
found with either isomer Complete interference 
with expected performance occurred after doses of 
2 5 nig /kg of d amphetamine or 15 mg /kg of 
l amphetamine 127ns sludy teas supported by a 
grant from Smith, Klmc it French Laboratories, 
Philadelphia ] 

Influence of rate of administration on thera- 
peutic, irregulant), and lethal dose of some 
cardiac glycosides A F xraii and G Mabesh 
(introduced by Otto Ivrayer) Dept of Pharma- 
cology, Hariard Medical School, Boston, Massa- 
chusetts Studies were n ade on over 50 heart -lung 
preparations of the deg The cardiac glycosides 
digitoxin, ouabain, digoxin, folinerm, and lanato- 
side-B were studied A decrease m the rate of 
administration of all these glycosides led to a 
lowering of the therapeutic, irregularity and lethal 
dose With slow rites of administration, these 
doses reached a minimum value Any further re- 
duction m the rate of c dm mstration did not ap 
preciably change these values The highest rate of 
administration at which these minimal doses are 
determined is cbaractens ic for each glycoside 

The ratio of therapeut c dose to lethal dose and 
of irregularity dose to lethal doss is not signifi- 
cantly influenced by the rate of administration 
These ratios are about the i ame for all the glyco- 
sides studied The therapeutic dose is approxi- 
mately 10-15 per cent of the lethal dose and 20-25 
per cent of the irregularity dose 

Some inhibitory effects of alkaloids on bac- 


terial growth and metabolism R M Feather- 
stone (introduced by E G Gross) and J R 
Porter (introduced by W W Hale) Depts of 
Pharmacology and Bacteriology, College of Medi- 
cine, Slate Umv of Iowa, louia City The effect of 
37 alkaloids and related compounds on the growth 
of 26 bacterial species was studied Both meat 
infusion bioth and a chemically-defined medium 
were employed Of the 37 compounds tested, 15 
showed no inhibition for any of the species, 13 
exlubited inhibitory action on 1 to 6 of the organ- 
isms, whereas 9 of the compounds were strongly 
inhibitory for 18 or more of the bacteria The in- 
hibitory action of this latter group of compounds, 
which consisted largely of quinoline derivatives, 
could not be reversed by the addition to the media 
of several knowm growth factors or extracts from 
plant and animal tissues 

In metabolism studies, using standard mano- 
metnc procedures, several of the quinoline deriva- 
tives, such as quinine, quimdine, nupercaine, 
lepidme, and others, were found to interfere at 
some stage in the oxidation of glucose and carbo- 
hydrate intermediates Several factors were stud- 
ied, including concentration of the quinoline de- 
rivatives, pH, number of organisms, substrate 
utilization, grow'th of factors as reversing agents, 
and others 

Observations on the role of nicotine in cigar- 
ette smoke irritation J Iv Finnegan (by invi- 
tation), P S Lxrson and H B Haag Dept of 
Pharmacology , Medical College of Virginia, Rich- 
mond Although the subjective irritating action 
of nicotine alkaloid is well known, its local effects 
have not been measured adequately by objective 
methods 

Using a previously described method (Fin- 
negan, Fordham, Larson and Haag, J Pharmacol 
A Exper Therap , in press) we have measured the 
edema producing properties of various concentra- 
tions of nicotine alkaloid and of the smoke from 
cigarettes made of low nicotine tobacco to which 
nicotine malate had been added so as to result in 
the concentrations tabulated below 

Of the solutions studied (0 001 M, 0 01 M and 
0 1 M) , none produced measurable edema upon 
instillation into the conjunctival sac of rabbits, 
although at the higher concentration enough nico- 
tine was absorbed to produce convulsions 


Ivicotme content of 
tobacco (%) 

Nicotine content of 
smoke fmg /cigarette) 

Mean of % mcrea e 
in moisture 

0 50 

0 55 

12 23 

1 02 

1 28 

17 92 

1 73 

1 S3 

52 09 

2 15 

2 47 

17 96 

2 62 

3 01 

41 72 
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That neither nicotine nor its products of com- 
bustion contribute significantly per se to the 
edema-producing properties of cigarette smoke is 
demonstrated by the lack of relationship between 
nicotine content and degree of edema produced by 
the smoke 

In contrast to the above findings, subjectively, 
nicotine, both in the form of solution and smoke, 
proved to be definitely irritating m approximate 
proportion to its concentration 

The chronic toxicity of chloroquine (SN 7618) 
0 Girth Fitzhugh and Arthur A Nelson 
Division of Pharmacology, Food and Drug Ad- 
ministration, Federal Security Agency, Washing- 
ton 25, D C A two-year chronic toxicity study 
with albino rats showed that chloroquine is toxic 
in concentrations of 100 ppm oi more in the diet 
The effects ranged from a slight damage in some 
animals at 100 p p m to a severe damage in all 
animals at S00 ppm Ml lats on 800 and 1000 ppm 
died within the first year of the experiment Sig- 
nificant retardation in growth occurred at dosages 
of 400 ppm or more Blood studies show'ed a 
leukocytosis, predominantly neutrophilic, at dos- 
ages of S00 and 1000 ppm The characteristic histo- 
pathological change produced by toxic dosages of 
chloroquine was a focal necrosis of striated muscle, 
especially cardiac muscle, with replacement by 
fibrous tissue The degree of damage to the muscles 
was related to the dosage of chloroquine 

Procaine studies in tissue applying the Brat- 
ton-Marshall method for the determination of 
sulfonamides R B Fornei (by invitation), 
H R Hulpieu, and V V Cole Dept of Bio- 
chemistry and Phaunacology, Indiana Umv School 
of Medicine, Indianapolis During a study of the 
intravenous use of procaine, it was desired to make 
quantitative estimations of the concentration in 
blood and other tissues We were unsuccessful in 
obtaining satisfactory results with a method pro- 
posed by Bandelin and Kemp (Ind and Eng 
Chcm , analytical edition 18 470, 1946) which is 
essentially a modification of the Bratton and 
Marsh ill (J Biol Chem 128 537, 1939) method 
foi sulfonamides We then decided to try the 
ouginal method without modification With this 
we obtained satisfactory lesults and were able to 
check solutions of procaine in water wuthin 5 per 
cent, unknowns made up in blood to within 10 
per cent, and unknowns made up in tissue to 
within 15 per cent This method, applied directly 
to urine not containing procaine, gives a color as 
yet unaccounted for Procaine w'is separated 
from its metabolite, probably para-aminobenzoic 
acid, by alkaline extinction with ether Para- 
ainmobenzoic acid may be sepal ited by acid ex- 
tnction with ether 

experiments to date with dogs indicate that 
with 15 to 2 5 mg procaine per kg per minute 


intravenously, a maximum blood concentration of 
procaine around 4 mg per cent is reached, para- 
aminobenzoic acid piles up until death occurs with 
concentration around 30 mg per cent [Partly 
financed by the Office of Naval Research ] 

Some factors concerned m the assay of he- 
parin R H K Foster and A J Began* (by in- 
vitation) Dept of Pharmacology, St Louis Umv 
School of Medicine Two general procedures were 
followed (1) a regular assay technique similar to 
that previously described (J Lab Clin Med 27 
820, 1942) , (2) observation of coagulation process 
by means of density measurements with a Fisher 
electrophotometer In the assay technique the 
end-pomt is the formation of a 50% clot in recalci- 
fied, heparinized, citrated beef or sheep plasma 
The former method was modified by increasing the 
amount of calcium and shortening the observation 
tune to 1 hour The increased calcium steepened 
the clotting curves w'hich were essentially the 
same for the two plasmas except in the lower por 
tions W'here the beef plasma curve declined more 
gradually Standard errors were usually less than 
1 or 2% 

Fresh plasmas and plasmas stored m the frozen 
state were studied On standing a few hours fresh 
and thawed frozen plasmas required less heparin 
and gave paler clots but assay results on unknowns 
(Roche, Wilson) were constant when compared to 
a standard (Toronto) Thawed frozen plasmas had 
altered clotting characteristics (no retraction, 
lowered density, required twice the heparin) 
but showed no apparent changes attributable to 
several months storage Beef plasma clots w r ere 
markedly denser and easier to read than those of 
sheep plasma (fresh and frozen plasmas) 

Increasing heparin (from zero dose up) retarded 
the rate of clotting but ultimate clots became 
progressively denser up to a threshold level fol- 
lowing w'hich a rapid change to complete and 
permanent inhibition ensued Incubation of plasma 
with heparin before recalcifying decreased the 
density of the ultimate clot [ Supported by a grant 
from the U S Public Health Service ] 

The utilization of an old technique for a sensi- 
tive antidiuretic assay Nicholas W Fugo and 
Gloria T Aragon (by invitation) From the 
Dept of Obstetrics and Gynecology and the Dept of 
Pharmacology, The Umv of Chicago and The 
Chicago Lying-m Hospital In the search for a 
sensitive means of determining the presence or 
absence of small quantities of an antidiuretic sub- 
stance m the urine of patients with obstetrical 
complications, the authors have utilized the pro- 
cedure described in “Laboratory Guide in Ex- 
perimental Pharmacology” by Edmunds and 
Cushny, (George Wahr, 1939), for diuretics with 
the following modifications a The rabbit is given 
water (5% of body weight) by stomach tube 3 
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hours before stirt of the experiment b Wirm 
plij biologic wlmc is perfused into the jugular 
\em it v const int rite of 00-70 diops per minute 
c Twenty to forty cc of 20% glucose is given 
intrax tnouslj to st irt the diuresis d The urinary 
output is measured by continuous reading of the 
drops excreted per minute 

4 constant minute output of urine begins in 
from 30-60 minutes after the initiation of the ex- 
periment and is munt lined for approxuuately too 
to three hours The specunens to be assayed are 
administered mtrax'enously 

The adxantages of this method are i Several 
specunens can be assayed on the same animal for 
comparative purposes b Each assay requires a 
fraction of the tune employed in other methods 
c It is possible to quantit ite the potency of the 
unknown substances by comparing with know n 
doses of pitressm at the same time in the same 
amnul d Doses of pitressm as small as 0 0001U 
gi\e i marked antidiuretic effect 

The effect of soil on rodcnticide vapor concen- 
trations Irvin Fuhr and Sevmour D Silver 
(introduced by Stephen Krop) Gassing and 
Analytical Section, Medical Dutsion, Chemical 
Corps, Edgcuood Arsenal, Md Toxic vapors are 
widely used to control burrowing rodents such as 
the prairie dog and woodchuck A rodent wide car- 
tridge which liberated cyanides when burned was 
markedly less toxic in prairie dog burrows than in a 
metal gassing chamber 

These results led to a chamber study on the 
effect of soil on the persistence of representative 
toxic gases Results thus fir show tliat soil re- 
moves hydrogen cyanide, hydrogen sulfide, sulfur 
dioxide, and phosgene from air very rapidly In 
contrast, carbon monoxide was very persistent 
under these conditions 

•V carbon monoxide generating mixture was de- 
veloped The carbon monoxide from 50 grams of 
mixture was found to be extremely effective on 
rats iu an experimental 250 liter underground 
burrow It persisted in the burrow for more than 
24 hours in a quantity which killed rats in 3 
hours 

In preliminary field tests a cartridge containing 
200 grams of this mixture was 95 per cent effective 
against woodchucks and 91 per cent against prairie 
dogs 

These results underline the importance of de- 
termining the effect of solid or other surfaces when 
evaluating potential rodenticide or fumigant gases 

Explanation of Straub’s theory of “potential 
poisons” based on the measurements of elec- 
trical potential differences F Garcia-Yalde- 
casas (by invitation) and R Beutner From the 
Depls of Pharmacology of the Umv of Barcelona, 
Spam, and Hahnemann Medical College, Phila- 
delphia, Penna Straub’s theory (Gremels, Ergeb- 


msse der Physiologie 42 53, (1939)) assumes that 
drugs like acetylcholine produce their specific 
action owing to a gradient of their concentrations 
inside and outside of cells A typical “potential 
poison” acts only while it penetrates The action 
ceases after equilibrium has been established The 
electrical theory (R Beutner, e a ) is based on the 
finding that acetyl choline or a similar drug changes 
pre existing phase boundary potential differences, 
and assumes that this change is the cause of its 
action The variations of potential differences de- 
pend on the relation of drug concentration in 
aqueous and lipoidal phases, — a magnitude ob- 
viously closely related to Straub’s gradient Com- 
parative measurements were done with our pre- 
viously described oil cell using various “oils” 
including lipoids In one set of “oil” cells the 
system contained, a priori, no acetylcholine — , 
this represents the conditions as they exist e g 
in the denervated nictitating membrane which is 
highly responsive to acetylcholine, (large gradi- 
ent), in these oil cells 0 0005% of acetylcholine 
produced variations of 30 to 60 millivolts In an- 
other set of oil cells acetylcholine was previously 
added on both sides of the oil (0 02%) — thus repre- 
senting conditions existing in the innervated nic- 
titating membrane which is less responsive to 
acetylcholine as it contains some of it a priori, in 
these oil cells 0 0005% acetylcholine addition pro- 
duced only a variation of 2-3 millivolts The ex- 
periments demonstrate that the presence of ace- 
tylcholine exerts a similar influence on phase 
boundary potential differences and on drug actions 

On the toxic reactions of unsaturated lactones 
and their saturated analogs 1 N J Giacoxuno 2 
(by invitation) and E L McCawley From the 
Dept of Phai macology and Toxicology, Yale Umv 
School of Medicine, New Haien, Connecticut 
Evidence lias accumulated to indicate that the 
occurrence of unsaturated lactone rings m many 
active natural products, is intimately connected 
with the pharmacological and anti biotic activity 
of these substances (McCawley, Rubin and Giaco- 
mino, Fed Proc 5 191, 1946 ) 

In a study of the toxic mechanisms of such lac- 
tones on cats, the reactions having been recorded 
on an ink writing oscillograph, it has become evi- 
dent that early physiologic effects and the ulti- 
mate toxic mechanism depend not only on the 
presence or absence of unsaturation, but also on 
the actual position of the unsaturated bonding in 
isomeric compounds 

Acute toxicity studies in mice showed the 
angelica lactones (Wmthrop Chemical Company 
and Calco Chemical Company), l e , the isomeric 

1 Supported by a Fluid Research Fund Grant Yale Unner 
sity School of Medicine 

= National Institute of Health Research Fellow in Phar 
macologj 
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2-pentene-l,4-olide and 3-pentene-l,4-olide, to 
ha\ c a wide range of LD 505 when injected into the 
abdominal cavity 2-pentene-l,4 olide, 215 
mg /kg , 3-pentene-l,4-ohde, 800 nig /hg Both 
compounds increased the respiratory rate of the 
cat two to three-fold and death was presumably 
due to respiratory failure, although the 3-pentene- 
1 , 4 -olide ultimately produced generalized clonic 
convulsions ending in complete exhaustion With 
both compounds, there was evidence of initial 
cortical stimulation and final cortical depression 
The 3 pentene-l,4-olide produced the most pro- 
nounced changes in the EKG, namely, a two-fold 
increase in amplitude of the QRS complex mi- 
tally with an ultimate decrease in its amplitude at 
the toxic level The lethal dose for the cat by in- 
travenous injection was 500 mg /kg for 2-pentene- 
l,4olide, and 1000 mg /kg for 3-pentene-l,4- 
olide 

The saturated analog studied, butyrolactone 
(Cliffs Dow Chemical Company) demonstrated at 
one-half the lethal dose (545 mg /kg ) complete 
depression of cortical activity Death was due to 
respiratory failure, the rate of respiration having 
been slow ed to one-half the initial rate at 300 mg / 
kg EKG changes were negligible 

On the curious pharmacology of hydrastis 
O S Gibbs Gibbs Laby , Memphis, Tenn Extract 
of hydrastis contains berbenne and hydrastine as 
major quantitative ingredients The chloride of 
berberine, a highly fluorescent alkaloid with dye- 
ing properties, is less soluble than the base in con- 
sequence it precipitates in the presence of free 
chloride Coupled with its dyeing properties salt 
causes berbenne to localize in wounds, damaged 
tissues and certain organs, a phenomcnum readily 
observed by the dark-light The salt localizing 
action is analogous to^that of silver As berberine is 
a general antiseptic ltskold and continued use on 
eyes and other sui faces a^an anti-cp.tarrhal agent 
receives somewhat unusual support 

Berberine on the lat’s njcerus causes a slow 
diminution of tone, ampliti /e, rate and response 
to acetyl choline Its actir^A appears more power- 
ful and lasting against ^de extrinsic than the in- 
trinsic motor control, but both are affected Fol- 
lowing berbenne acetyl choline produces a tonic 
type of reaction ( 

Hydrastine increases the rate of uterine con- 
traction in rats, witt decreasing tone and ampli- 
tude These effects, i s with berbenne are slowly 
developed Follow ing\ hydrastine acetyl choline 
produces an increase lof contraction speed some- 
times to a remarkable alnount It is accompanied by 
tonic contraction whicik is of short duration Fol- 
lowing berberine, but na the presence of apparently 
normal contractions, h'»drastine immediately and 
Powerfully r verses tl® tonic action of acetyl 
choline This effect is j^fcadily repeatable on the 


same preparation Berberine and hydrastine to 
gether produce a rapid decrease m tone and aniph 
tude akin to that produced by a liquid extract of 
hydrastis 

The striking reversal action of hydrastine in 
the presence of berberine has not seemingly been 
previously recorded and offers explanation of the 
empirical but wide therapeutic use of extract of 
hydrastis, commonly supposed to be a uterine 
stimulant, as a uterine sedative 

Other drugs also have the property of causing 
this hydrastine reversal as will be recorded later 

Effect of theobromine derivatives and alloxan 
on muscle metabolism Chalmers L Gemmill 
Dept of Pharmacology, School of Medicine, Uiuv 
of Virginia The effect of numerous theobromine 
derivatives with substitutions in the one position 
was studied on the anaerobic glycolytic activity of 
extracts of muscle of the frog and on the oxygen 
uptake of the isolated diaphragm of the rat Anero 
bic glycolysis of glycogen to lactic acid W'as meas 
ured by the production of carbon dioxide from 
bicarbonate using Warburg vessels and mano 
meters The results of the theobromine derivatives 
on glycogen glycolysis could be divided into three 
groups ( 1 ) giving a primary stimulation followed 
by a secondary inhibition, ( 2 ) giving inhibition, 
(3) giving neither stimulation nor inhibition In 
the first group are methyl (caffeine), ethyl, iso 
amyl, propyl, crotyl, methoxyethyl and allyl, m 
the second group is butyl and in the third group 
methallyl theobromine Theophylline, urethane 
and 2 -aminopyrimidine have no effect on the rate 
of glycogen glycolysis Alloxan inhibited the pro 
duction of carbon dioxide under the conditions of 
these experiments The degree of inhibition is 
proportional to the concentration of alloxan The 
addition of cysteine reversed the inhibition In 
contiast to the different effects of the various tlieo 
bromine derivatives on anaerobic glycolysis, was 
the stimulation of oxygen consumption in the 
isolated diaphragm of the rat All of the theobro 
mine derivatives gave an increase in oxygen con- 
sumption when compared to the control experi- 
ments [This work was supported m part by a 
grant from Eli Lilly and Company ] 

Convulsant and cardiac actions of red squill 
Harry Gold, Walter Modell and McKeev 
Cattell Dept of Pharmacology of Cornell Unit 
Medical College, and Cardiac Services of Beth 
Isiael Hospital and Hospital for Joint Diseases, 
New York Experiments with scilliroside, a highly 
purified red squill principle, indicate that, con 
trary to the prevailing view , the convulsant ac- 
tion of red squill in the rat is a function of its 
cardiac glycoside After a long latent period, in- 
travenous doses of the order of 1 mg of scilliroside 
give rise to prolonged convulsions w hich are often 
fatal Doses of 2 mg or more exert a cardiac action 
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which nuj cause death with endue irrest m a 
few minutes 

In the frog, sulliroside produces typical digi- 
tdishko effects with systolic standstill of thi 
icntricle In the cat, the effects of scilhroside on 
blood pressure, electrocardiogram, and force of 
contraction of the isolated papillary muscle are 
tj picul of digit ills bodies In human subjects, in 
trav cnous doses jiroduce cflccts smulai to those 
after companble doses of other digit ills glj, coside 3 , 
slowing of the ventncuhr rate mauriculai fibnlla 
tion and depression of the T-uave of the electro 
cardiogram 

The identity of the cardi ic and the convulsant 
principles of red squill receives support from an 
experiment showing tint another extract of red 
squill, urgmin, which had one half the potency of 
scilhroside b\ the cardiac action in the cat was 
also one half as potent bj the convulsant action in 
the rat It is further supported by the observation 
that, while not as well developed as in the cose of 
scilhroside, nor equally developed m all, other 
high!) purified digit ills glj cosides (scillicin, digi- 
tovm, “gitalin,” folmenu, ouabain) also possess a 
convulsant action for the rat [11 or k done wider a 
L titled Stales Public Health Set vice research grant ] 

On the neurological effect of some chlorinated 
lertiarj amines Abrahvu Goldix (introduced bj 
Stephen Ivrop) Medical Duiston, Edgcuood \r 
senal, Maryland, Motion Picture Demonstration 
Beta chloroethyl morpholine and beta chloroethyl 
dimethyl anune induce a neurological syndrome in 
albino mice which resembles the behaviour of 
Raltzer and Shaker strains of mice Rats, cats, 
and dogs are somewhat sinularlj aftected The 
symptoms appear within twentj four hours after 
mtraperitoneal injection, and persist for at least 
two months The behaviour of mice after a single 
injection is illustrated in a ten (10) minute mo- 
tion picture film General hyperactivity, bobbing 
of the head, general incoordination, and a tendency 
to run in dose circles is demonstrated both at 
normal camera sjieed, and in slow motion, and is 
compared with the behaviour of normal mice 
The abnormal sumumug pattern of treated mice 
is compared with that of control mice The inabil- 
ity of treated mice to maintain balance on narrow 
footing is hkewase demonstrated Tilts symptom 
Bittern is not elicited by beta-hydroxy ethyl 
morpholine or by morpholine The effects of re- 
lated compounds and the possible mechanism of 
induction of the symptoms are undei investiga 
tion 

The antibiotic properties of a bismuth “asper- 
gillic acid” complex Vxdres Goth (introduced 
bv krthur Grollman) Dept of Physiology and 
Pharmacology , Southuestern Medical College, Dal 
Ins, Texas While studying the effect of vanous 
metals on “aspergilhc acid” it was found that 


bismuth caused a marked potentiation of its anti- 
biotic activity (A Goth, Science 101 330, 1946) 
Further studies indicated that bismuth and “as- 
pergillic acid" form a complex winch has a much 
greater anti biotic activity than the sum of the 
activities of its components 

The bismuth “aspergilhc acid” complex has 
been obtained in crystalline form and an elemental 
analysis indicates that it contains 20% bismuth 
It is very slightly soluble in water and very sol- 
uble in methyl alcohol and propylene glycol Its 
activity per mg is 15-20 times greater than that 
of “aspergilhc acid” against Staphylococcus au- 
reus, Pneumococcus, M tuberculosis (rapidly 
growing strain), Brucella melitensis Whereas the 
minimal growth inhibitory concentration of “as- 
pergillic acid” against Staphylococcus aureus is 
1 50,000, that of the bismuth “aspergilhc acid” 
complex is 1 1000,000 Gram negative bacilli, such 
as Salmonella, Shigella and Eberthella typhosa 
require 5 times greater concentrations for complete 
grow tli inhibition 

The MLD of bismuth “aspergilhc acid” in. 
propylene glycol given intramuscularly to mice 
exceeds 500 mg per kg Since the complex 
precipitates m the muscle, no direct comparisons 
can be made between the acute toxicity of the 
complex and that of “aspergilhc acid ” [Aided by 
a grant from Eh Lilly and Company ] 

Responses to benzedrine sulfate — 1,467 Cases 
D M Green School of Medicine, Umv of Wash- 
ington Six hundred ninety healthy subjects re- 
ceived 10 mg of benzedrine sulfate at noon on a 
normal working day Responses were compared 
with those of 732 individuals given 325 mg of 
acetyl salicylic acid Lessened fatigability was 
reported by 22 6 per cent, increased efficiency by 
16 4 per cent of the test group Corresponding 
values for the controls w ere 7 6 per cent and 4 S 
per cent Restlessness, depression, dizziness and 
excitement were complained of with significantly 
greater frequency by the test group Incidence of 
headache, delayed fatigue and palpitation was 
similar in both 

Responses to benzedrine were then determined 
for 777 individuals following a 14 hour working 
period during which the subjects were exposed 
continuously to great psychic stress Half the 
group (360 subjects) received 5 mg of the drug at 
the mid point of the period The lemoinder re- 
ceived an additional 5 mg two hours before the 
period’s end In both groups the incidence of de- 
sirable effects increased and the frequency of 
side reactions diminished, compared with values 
obtained on a normal day These changes were 
most marked in the group which received two 
consecutive doses 55 9 per cent of w horn reported 
increased efficiency and 34 3 per cent, lessened 
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fatigability Incidence of side reactions in this 
group diminished almost to the vanishing point 

The results suggest that effects of drugs whose 
actions are predominantly in psjchomotor or 
psychosensory spheres depend not alone on the 
subject’s physiologic and psychologic jstatus, but 
also on the degree of introspection allowed by the 
circumstances under which the drug is adminis- 
tered 

The action of di-isopropylfluorophosphate on 
the caliber of the bronchial tree in isolated lungs 
R E Green (by invitation), Elizabeth A 
McKay (by invitation), and Stephen Krop 
Pharmacology Section, Edgewood Arsenal, Mary- 
land Symptoms suggesting bronchiolar spasm 
(e g , labored respiration) are a prominent feature 
of acute poisoning by di-isopropyl fluoro-phosphate 
in experimental animals Isolated lungs of rats and 
rabbits perfused via the trachea with Ringer- 
Loche’s solution were utilized to determine 
whether this compound possesses bronchoeon- 
stnctor power, and if so whether such an effect is 
demonstrable with quantities of the substance 
consistent with its toxicity in the intact animal 
Furthermore, its action lias been compared with 
that of physostigmine and prostignnne The effect 
of all three compounds upon the broncho constric- 
tor action of acetylcholine has also been studied 
Amounts of di-isopropyl fluorophosphate lying 
between 0 1 and 1 0 mg weie found to be necessary 
to produce an appreciable increase in resistance to 
perfusion in the rat lung, the amounts of physo- 
stigmme and prostignnne necessary to produce 
comparable effects were somewhat higher The 
rabbit lung is much less sensitive Moreover, 
amounts of di-isopropyl fluorophosphate insuffici- 
ent to cause bronchoconstnction per se markedly 
enhanced and prolonged the effect of acetylcholine 
All effects were reversed by small quantities of 
atropine permanently, and by epinephrine tem- 
porarily 

It is concluded, therefore, that di-isopropyl 
fluorophosphate may cause bronchoconstnction in 
toxic doses in the intact animal via its known prop- 
erty of inhibiting cholinesterase and thereby 
sensitizing the bronchial musculatuie to circulat- 
ing or tissue acetylcholine 

Chronic toxicity studies of 1-amino-l-phthali- 
dylpropane hydrochloride and its effects upon 
blood pressure and respiration Charles M 
Grlber, Vlbert M Llpton (by invitation) and 
Tiiom vs M Scorn (by invitation) From the 
Depts of Pharmacology and Pathology, Jefferson 
Medical College, Philadelphia, Penna One- 
anuno 1 phtlialidylpropane hydrochloride was syn- 
thesized by Ullyot and his associates w ho describe 
two racenutes, V and B The acute toxicity and 
the pain threshold raising actions of these race- 

tea were studied by Fellows and his associates 


In our toxicity studies one group of dogs were 
given daily doses of either 100 mg /kg orally or 
50 mg /kg intravenously of racemate A and an 
other group B Throughout the experimental pe- 
riod of several weeks, the phenolsulphonphthalein 
and bromsulfphthalein excretions, blood hemo 
globm, hematocrit readings, and the erythrocyte 
reticulocyte and leukocyte counts remained 
within the variations normally observed in dogs 

In the blood of seven of the fourteen dogs used 
nucleated red blood cells were found before the 
drug was given and in eleven at some tune during 
the experimental period, but these cells appear 
to be normally present and not due to the drug 

Microscopic and gross examinations of most 
body tissues revealed nothing abnormal attribut- 
able to the chemical 

Both racemate A and B when injected intra 
venously in decerebrated cats and anesthetized 
cats and dogs in small doses slow respiration, but 
cause complete inhibition of respiration in expira- 
tion in large doses 

In cats the average percentile falls in blood pres- 
sure in doses of 10, 25, 50 and 100 mg /kg were for 
B, 18, 31, 35, 50 and for A, 27, 44, 57, and 60 re- 
spectively In dogs racemate A in doses of 25, 50 
and 100 mg /kg caused average percentile de- 
creases of 32, 43 and 62 respectively and for B in 
50 and 100 mg /kg they were 33 and 56 respec- 
tively 

Pharmacologic observations on 1,1-diphenyl-l- 
(dimethyl-aminoisopropyl)-butanone-2 H B 

Haag, J K Finnegan (by invitation) and 
P S Larson Dept of Pharmacology , Medical 
College of Virginia, Richmond In view of the 
potent analgesic action of this compound w e have 
begun studies seeking to compare its pharmacologic 
properties with those of morphine For brevity 
the compound will be referred to below by its 
German name of “Amidone ” 

Acute toxicity studies on rats gave the follow- 
ing LDso values (mg per kg ) for Amidone HC1 
oral 95 ± 33 subcutaneous, 100 ± 19, intrave 
nous 9 2 ± 0 4 Comparative values for morphine 
sulfate were oral, 905 =fc 144, subcutaneous, 572 
± 6, intravenous, 237 ± 6 

Studies on the blood sugar elevating properties 
of Amidone HC1 and morphine sulfate made on 
dogs showed Amidone to be about as potent as 
morphine as a hyperglycemic agent The dose 
level employed for each compound was 5 mg per 
kg subcutaneously 

Studies on the compaiative effects of chronic 
administration of these substances to rats and 
dogs are in progress 

Effect of five drugs on coronary blood flow in 
the dog Joseph H Hafkenschiel and James E 
Eckenhoff (introduced by Carl F Schmidt) 
Dept of Pharmacology and Harrison Dept of 
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Surgical Research , Umv of Pennsylvania , and 
Dipl 0 f incsthcsiologi /, Hospital of (ha Units of 
PomstjUaMa, Philadelphia The coroinry action 
of papaverine, theophylline othylene diammc, 
nitroglycerine, nitrite, anil nikethamide lws 
been investigated utilizing n method previously 
described (Am J Med Sci 112 123, 1916) 

Pipaaenne md theophylline othyleue di unine 
were the only drugs studied which consistently 
resulted in m Hurt use in toromry flow, whether 
injected ultra irtcndly or intravenously Nitro- 
glycerine proved to be u potent coromry dilator 
when given ultra irtcrmlly but when idniimstered 
sj atomically the response w is variable Amyl 
nitrite also led to inconsistent responses but fre 
quentlj luginentul toroiury How in spite of con- 
siderable decreases in blood pressure The action 
of nikethamide ins insignificant in ill respects 

Our data indie itc tint inferences concerning 
therapeutic value cmnot properly be drawn from 
a demonstration that i drug inercises coronary 
lion in heart-lung or other perfusion preparations 
To assume it obt mis its therapeutic effect by tins 
means is unwarranted Under the conditions of 
our experiments coronary How c m be increased by 
any one or more of tho following factors (1) In- 
crease in cardiac work (2) Decrease in cirdnc 
efficiency (3) Increase in eirdiuc output (4) In 
crease in blood pressure (a) Increase in heart 
rate (t>) Deere ise in blood pll (7) Deere isc in 
arterial oxygen content Furthermore a decre ise in 
cardiac work or an inercisc in cardiac efficiency, 
by decreasing the heart’s demand for oxygen, t in 
make more oxygen iv uLiblc without increising 
corouary flow 

Therefore we conclude tlut an increise in 
corouary flow alone is not i valid criterion for 
evaluating drug ictioti but tlut an ittempt should 
be made to study ill of the other factors involved, 
particularly cardiac oxygen consumption and 
cardiac efficiency Perlups a better index for de- 
termining the therapeutic value of such a drug 
would be a relationship between oxygen delivery 
and oxygen demand 

Toxicological properties of hexaethyl letra- 
phosphate 1 Erxlst C IIxgxn and Geoffkex 
Wood van (introduced by Bert J Vos) Division 
of Pharmacology, Food and Drug Idimmstration, 
Federal Security Agency, Washington 25, D C 
The compound known in Germany as “Bladan” 
and introduced m this country as “hexaethyl 
tetraphosphate” (HETP) has been recommended 
as an insecticide for aphids, red spiders, citrus 
mites, etc Investigation of its toxicological prop 
erties seemed desirable 

1 4 portion of tho funds uaed in this intcstigation was eup 
plied by a transfer recommended by the Office of the Surgeon 
General War Department to tho Division of Pharmacology of 
the Food and Drug Administration 


The oral acute LD 50 for mice was found to be - 
55 5 mg /kg , for rats 7 0, for guinea pigs 16 0, andl 
for rabbits 20 5 The intravenous LD 50 for rab- 
bits was found to be 0 69 mg /kg A difference in 
sox susceptibility w is noted m rats Application of 
the determined LD 50 gave Females, 14/20, 
M lies, 2/20 Poisoned animals exhibited fibrillary 
twitchinga, pin-pomt pupils, salivation, and lacri- 
m it ion, regardless of the route of administration 
Deaths usually occurred within 24 hours Applica- 
tion of 0 5% solution of HETP m propylene glycol 
to eyes of r abbits produced ivithm a few minutes 
miosis which persisted about 4 hours Because of 
tin sinnl irity of the symiptoms to those observed 
in inimils poisoned by esenne, it was thought 
tint the action of HETP was due to its mterfer- 
ciiiL with cholinesterase 

It was found that prior administration of esenne 
aaould protect animals against lethal doses Intra- 
venous administration to rabbits of 1 26 mg /kg 
of HETP killed 16/16 In previously esermized 
rabbits (0 125 mg /kg ) the mortality ratio was 
only 2/13 A similar observation was made m rats 
given HETP orally and esenne intrhperitoneally 
Esenne exhibits a similar protective action against 
dnsopropyllluorophosphate 

Experimental study of the anthelmintic value 
of the cyanine drugs m dogs Donald R Hales 
and Viixold D Welch Dept of Pharmacology, 
School of Medicine Western Reserue Umv , Cleve- 
land Ohio The striking antifdanal activity of 
cyanine compounds led to a study of their anthel- 
mintu activity in the dog 

Of the compounds tested, (6 dimethylammo-1 
methyl 2 quinoline) (2,5 dimethyl-1 phenyl 3- 
pyrrole) dimethinecyamne chloride (C M R Cen- 
ter No 715) exerted the most marked anthel- 
mintic ictivity against ascarids ( Toxocara cams 
and Toxascaris leomna) hookworms (4 ncylostoma 
canium), and whipworms (TricAuris irnfpis) 

V. single oral dose of 20 mg /kg , was vermicidnl 
for all iscands in 11 of 12 dogs liarboring Toxocara 
cams or loxascaris leomna, m the remaining dog 
only one of five worms was expelled 

It various oral dosage levels administered over 
varying intervals of time, #715 killed all hook- 
worms in 15 of 24 dogs, while the vermicidal effec- 
tiveness in the remaining dogs varied from 36 
to 89 per cent A single dose of 20 mg /kg was 
sometimes completely effective, in other cases, 
expulsion was incomplete even with repeated 
dosage 

Complete removal of Trichuris vulpis was ac- 
complished in 8 of 23 dogs, but only after repeated 
dosage, usually at a level of 20 mg /kg , at intervals 
of 8 to 24 hours No chemotherapeutic effective- 
ness has been noted against Dipyhdium canmum 
A toxic manifestation of the drug was a tem- 
porary anorexia In about 30 per cent of dogs, oc- 
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per dav , was established bj giving ground Purina 
To\ Clion ad lib The reduced caloric intake con- 
sisted of 50% of the normal 

U1 rats treated with Pj nbenzanune received 
3 mg /kg /da j for si\ weeks Weights were re- 
corded weekly and blood studies were made pe- 
riodically for determining the values of the hema- 
tocrit, RBC, WBC and differentials of the latter 

Results By the end of the first w r eek all rats on 
the reduced diet showed a decrease m body weight 
and WBC with little change in hematocrit or 
RBC values while those on the normal diet re- 
mained unchanged By the end of six w eeks there 
was a 50% reduction in body weight and WBC 
in Groups II, III and IV, but again no change m 
Group I It would seem, therefore, that tins type 
of experimental leucopemc animal resulting from 
a reduced caloric intake is not more vulnerable to 
the toxic effects of relatively high doses of medica- 
ments, in this instance Pynbenzamme, when 
administered for seven weeks, this statement may 
lend itself to alteration after further study of this 
type of animal undei other forms of medical ther- 
apy 

Observations on the effects of benzyl-imida- 
2 oline (priscol) in man James P Hendrix, M J 
Reardon (by invitation) and F A Marzoni (by 
invitation) Depts of Medicine and Surgery, Duke 
Vmv School of Medicine, Durham, N C Priscol 
is known to possess adrenolytic and sympatholytic 
actions Following experiments in dogs (Marzoni 
et al, accompanying abstract) priscol was adminis- 
tered to patients Its effects were observed on 
blood pressure, heart rate, skin temperature, 
pressor response to expiratory breath holding or 
cold, and on the response to 5-15 gamma of epi- 
nephune i v 

When priscol is injected l in or l v in increasing 
dosage dunng an experimental period of about one 
hour, effects develop in ipproximately the follow- 
ing order flushing of the skin over the face and 
upper trunk, gradual warming of the extremities 
with deciease m skin temperature gradient from 
trunk to distal phalanx, increase of 10-20 beats/ 
nun in heart rate, slight rise or fail in B P (re- 
cumbent), increased pilomotor activity with 
temporary tingling and chilliness, diminution, loss 
or revers d of response to epinephrine, increased 
peristalsis, postural hypotension, muscle twitch- 
ing, diminution or loss of response to pressor re- 
flexes mentioned Reflex dihtation of the pupil is 
not inhibited Oral administration also is effec- 
tive 

Increase m peripheral skin temperature is well 
marked in normals and patients with vasospastic 
states It usually is present (but not maximal) at 
doses (0 5-1 0 mg /kg ) smaller than are required 
for adrenolysis or sympatholysis (2-3 5 + mg /kg ) 
Ibis suggests a vasodilating action independent of 


sympathetic block The flush resembles that pro 
duced by histamine (beta-imidazolyl ethylanune) 
and it is known that priscol resembles histamine m 
its effect on gastric acidity Hence it is suggested 
that priscol has a dual vasodilating action, hista- 
nune-hke effect on small vessels, and block of 
augmentor sympathetic vascular receptors {Aided 
by a grant from Ciba Pharmaceutical Products, 
Inc ] 

An accurate colorimetric method for the de- 
termination of methanol in blood, tissues, and 
the expired air C H Hine, T E She c, Jr , 
and W R Alsdorf, (introduced by F L 
Ivozelka) National Naval Medical Center, Naval 
Medical Research Inst , Pharmacology and Toxi 
cology Facility The method is based on the acid 
dichromate oxidation of methanol with colorimetric 
estimation of the colored chromate formed Sepa- 
ration of methanol from the tissues is obtained by 
steam distillation employing the apparatus of 
Ivozelka and Hine If only small amounts of blood 
(0 1 to 0 5 cc ) are available the methanol level 
may be more easily determined by aeration of the 
vapors directly into the oxidizing reagent Ex- 
pired air likewise may be carried by a stream of 
ambient air into the reaction mixture and the 
methanol determined directly When the optical 
density of the chromate is measured with a Cole 
man spectrophotometer at 585 r there is little in- 
terference by the unreduced dichromate Since 
the chromate-dichromate system is composed of 
two colored components, a correction for the di- 
minishing amount of dichromate must be made in 
order that a linear relationship may be maintained 
The concentration of the oxidizing reagents, the 
temperature and time of oxidation must be con- 
trolled carefully in order to oxidize methanol 
quantitatively When methanol is added to tissues 
in vitro or introduced into the expired air it may 
be recovered in the amount of 97 per cent or more 
over a w ide range of values (0 5 to 1000 nig ) 
When dealing with smaller amounts of methanol 
(0 1 to 0 4 mg ) in blood, modifications of the 
method will give recoveries in the order of ± 
0 01 mg 

Observations on the pharmacology of aliphatic 
aldehydes Philip Hitchcock Dept of Physiology 
& Pharmacology, Medical College of Alabama, 
Birmingham The present report is an extension of 
a previous note on the pharmacology of acetalde- 
hyde (E E Nelson, Proc Soc Expei Biol and 
Med 52 23-4, 1943) The immediately adjacent 
members of the homologous series of aliphatic 
aldehydes have been examined for action on the 
dog’s blood pressure after dial anesthesia In con- 
trast to acetaldehyde, formaldehyde rapidly low- 
ers the blood pressure The effect is rather pro- 
longed, lasting for some minutes Large doses 
(greater than approximate!} 100 mg /kg ) are 
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lethal, death appirently resulting from cardiac 
arrest The marked fall in blood pressure ma> bo 
reversed equilly well by acetaldehyde or epine- 
phrine at the usu ll pressor dose levels Repeated 
doses of formaldehyde cause a sloe fall in blood 
pressure w Inch is in untuned However, neither 
potentiation nor inhibition of the pressor action of 
acetaldehyde or epinephrine is detectable 

The members of the series beyond acetaldehyde 
are uniformly pressor up thiough those possessing 
fewer than si\ carbon atoms Higher members of 
the series are depressor, so fir is lias been ex- 
amined 

On i molar basis, piopioiuldehyde is about as 
potent as acetaldehyde The butyruldehy des and 
vderaldehydes are successively less potent More 
over, branching of the chain as in iso butyralde- 
hyde and iso-v ileruldehyde greatly reduces the 
pressor activity as compired with the normal 
isomer 

The corresponding ketones in the aliphatic se 
nes and both aldehydes and ketones in the iro- 
matic series are, so far as examined, depressor, 
and are much less potent on a molar basis than 
formaldehyde 

Mechanism of uranium poisoning Hxrolu C 
Hodge, Menander Dounce, J H Wills, T H 
Lxn, P oil Fantx and G II Tishkoff (intro 
duced by Raymond M Bieter) Division oj Phar- 
macology and Toxicology, Dept oj Radiology, 
School of Medicine and Dentistry, Unw of Roches 
ter, Rochester, N Y It is probable that by in 
hahtion exposure only liexavalent uranium cm 
be absorbed into the blood Soluble tetrnvolent 
uranium compounds may be oxidized m the air or 
m the lung 

From physicochemical and enzymes studies it 
was deduced that liexavalent uranium is innocu- 
ous when complexed with substances such as 
bicarbonate, protein, or organic acids, and that 
only the uncomplexed uranyl ion (or sumlar ion) 
is toxic 

Hexavalent uranium is present in blood, chiefly 
in the plasma, as the bicarbonate, protein, and 
other complexes The distribution between pro- 
tein and bicarbonate depends upon the CO. 
combining power of the plasma, at normal CO. 
combining capacity the distribution is loughly 
equal The equilibrium between the two com- 
plexes is established rapidly 

The bicarbonate complex is filtered by the 
glomerulus, resulting m a continual shift of hexa 
valent uranium from protein to bicarbonate in the 
plasma Hexavalent uranium which is not excreted 
deposits harmlessly in the bone 

The uranyl bicarbonate complex decomposes in 
the proximal convoluted tubules because of the 
resorption of bicarbonate, establishment of a new 
uranyl bicarbonate-uranyl protein equilibrium, 


and resorption of water Considerable uranium 
becomes complexed, presumably with protein, on 
the tubular cell surfaces This results eventually 
in injury or death to the cells, with the release of 
intracellular constituents including catalase and 
phosphatase Recovery or death follows m two to 
three weeks depending upon how* widespread the 
damage becomes 

Usually consider ible amounts of uranium are 
excreted m the urine, having been complexed 
with organic acids in the tubules 

The conversion of — CN to — CNS m dogs 
R G Horton, R E Weston, J P Saunders 
and G Hamwon (mtiodueed by Stephen Ixrop) 
Toxicology Section, Medical Division, Edgewood 
Arsenal, Maryland At intervals subsequent to 
the rapid injection of LDSO doses of NaCN into 
the femoral vein of dogs weighing about 20 kg, 
the — CN and — CNS content of blood obtained 
from a hepatic vein branch by catheterization 
through the jugular vein were compared with the 
contents in blood from the femoral artery and 
vein Determinations of — CN and —CNS were 
made by the Mdridge-Evans methods 

Initially, in general, hepatic blood had the 
highest — CNS content, while femoral vein blood 
had the lowest — CN and — CNS contents As 
— CN blood levels decreased and — CNS levels 
approached a peak, all three samples more nearly 
approximated eich other The rate of appearance 
of —CNS (expressed as — CN) was 0 02 gamma/ 
ml /min ±0 01 (S D ) regardless of whether in- 
jection was made rapidly or for some hours 
For the present data to be comparable with the 
— CN detoxic ition rate of 9 0 gamma/kg /mm 
estimated previously (R G Horton, unpublished) 
(from the mortahtv of dogs following continuous 
injection at various rates) the — CNS would have 
to be distributed in -45% of the body weight Since 
the — CNS is generally considered to be distributed 
in only 38% of the body weight, it is likely that 
some — CN disappears without prior conversion 
to —CNS — for example, through the lungs 
On the metabolism of paludrme in the rat 
Hettie B Hughes (by invitation) and L H 
Schmidt Chust Hospital Inst of Medical Re- 
search, Cincinnati, Ohio Balance studies were 
carried out in rats receiving paludrme Groups of 
animals were given daily doses of this drug of 25 
and 50 mg per kg for a period of 14 days, one half 
the daily dose being administered eveiy 12 hours 
Feces and urine were collected separately each day 
and analyzed for paludrme content The daily 
urinary output of paludrme averaged 2 5 per cent 
of the dose ingested in animals receiving 25 mg 
per kg and 4 6 per cent in rats receiving 50 mg 
per kg The daily fecal output of paludrme aver 
aved 34 and 2S per cent of ingested drug on the 25 
and 50 mg dose* levels respectively Thus, no 
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otherwise, ■vomiting and lower levels of methemo- 
globin resulted with recovery within 15 hours 
Oral or intravenous administration of hetosuc- 
cinicacid change these results (1) maximum levels 
of methemoglobin were 15 per cent below those of 
controls, (2) methemoglobin concentration subse- 
quently dropped to 50 per cent of total hemoglobin, 
md (3) the dogs lived for about 5 horns longer 
than the controls 

Motor and sensory paralysis w ere other phenom- 
ena noted with the first signs appearing within an 
hour in both controls and ketosuceinate medicated 
dogs In 3 hours complete surgical anesthesia, 
muscular relaxation and loss of reflexes occurred 
Blood pressure remained normal, cholinergic re- 
sponses were unaffected, but adrenergic responses 
— inhibited The CNS effects which appeared at 
low methemoglobin levels (about 45 per cent) 
were not reversed by ketosuceinate and, therefore, 
are probably independent of methemoglobinemia 
Absorption and diffusion of ethyl alcohol 
from the stomach of the rat Leonard Karel and 
Joseph II Fleisher (introduced by Stephen 
Krop) Toxicology Section, Medical Dimsion, 
Edgcwood Arsenal, Maryland By modifications in 
the Widmark and Nicloux methods, the following 
observations were made on gastric absorption and 
diffusion in rats at the end of 15 minutes following 
the injection into the stomach of 1 13 grams/kg 
of alcohol 

(1) Preliminary results indicate that absorption 
and diffusion are somewhat dependent on “fil- 
tration” pressure, since the blood level of alco- 
hol and the quantity diffusing is less w hen the 
stomach is cannulated than when it is ligated 
at cardia and pylorus 

(2) In 15 minutes, an appreciable diffusion occurs 
through the walls of the ligated, excised stom- 
ach 

(3) When the doubly ligated, otherwise intact, 
stomach is exteriorized on the sutured abdo- 
men, alcohol diffuses through the gastnc walls 
while absorption, detei mined by blood levels, 
is proceeding 

(4) When the ligated stomach is enclosed m the 
abdomen, blood levels are higher than in (3) 

(5) Preliminary experiments suggest that when 
the injected, ligated stomach is allowed to 
remain in the open peritoneal cavity, diffusion 
and blood values are intermediate between 
those in (3) and (4), thereby indicating that 
the alcohol which diffused through the gastric 
w ills w is absorbed from the peritoneal cavity 

(6) Fifteen minutes following the introduction of 
1 13 gr mi of alcohol per kg , approximately 62 
per cent of the injected alcohol was found in 
the gastric contents, 7 7 per cent in the gastric 
w ills, and 0 24 per cent in the expired breath 
The remainder is presumed to have been 


absorbed, since blood levels were positive- 
mean = 91 6 mg per cent 
The mtraperitoneal toxicity of some glycols 
glycol ethers, glycol esters, and phthalates in 
mice Leonard Karel, Benjamin H Landing 
and Thomas S Harvey (introduced by Stephen 
Krop) Toxicology and Pathology Sections, Medi- 
cal Division, Edgewood Arsenal, Maryland The 
acute, mtraperitoneal median lethal doses for 16 
solvents belonging to the glycol, glycol ether, gly- 
col ester, and phthalate senes were determined in 
Carworth Farms, female, albino mice, which were 
observed for 7 days following injection The 
LDoO’s, in millimoles per kg , and the pathological 
changes observed with some of the solvents up to 
72 hours were as follows propylene glycol (127 87) , 
diethylene glycol (91 69) , ethylene glycol (90 55) , 
iriethylene glycol (54 27) — toxic reaction in spleen 
and thymus, renal glomerular and tubular damage, 
high white count, pulmonary congestion, and 
atelectasis , dipropylene glycol (33 54) — renal tu- 
bular degeneration, ethyl carbilol (29 14) — toxic 
reaction in spleen, renal glomerular and tubular 
degeneration, methyl cellosolve (28 25) — toxic re- 
action in spleen and lymph nodes, renal tubular 
degeneration, ethyl cellosolve (18 97), dimethyl 
phthalate (IS 75) — pulmonary congestion and ate 
lectasis, toxic reaction in spleen and lymph nodes, 
renal tubular necrosis, dibutyl phthalate (14 87)— 
pulmonary congestion, edema, and petechial 
hemorrhage, toxic reaction in spleen, renal tubular 
degeneration, ethylene glycol monoacetate (13 93) 
— pulmonary congestion and atelectasis, diethyl 
phthalate (12 37) — pulmonary congestion, edema, 
and petechial hemorrhage, toxic reaction in spleen, 
and renal tubular degeneration, dioxane (8 97), 
glycol diacetate (8 14) — pulmonary congestion, 
renal tubular degeneration, butyl carbilol (5 24) — 
pulmonary congestion and atelectasis, toxic reac- 
tion in spleen and lymphoid tissue, glomerular and 
tubular degeneration, allyl diglycol carbonute 
(0 98) — pulmonary' congestion, atelectasis, and 
edema, toxic reaction in spleen and lymphoid 
tissue, congestion of viscera, marked renal tubular 
damage All starvation controls weie negative 
Femoral arterial and venous blood nitrogen 
content of dogs during demtrogenation by con- 
tinuous oxygen inhalation Leonard Karel and 
Raymond E Wesion (introduced by Stephen 
Krop) Toxicology Section, Medical Division, 
Edgewood Arsenal, Md The nitrogen content of 
femoral arterial and venous blood was determined 
at successive intervals up to 360 minutes in anes- 
thetized dogs during denitrogenation by contin- 
uous inhalation of 99 6 per cent oxygen, or a 95 per 
cent oxygen, 5 per cent carbon dioxide mixture, 
through a tracheal cannula Nitrogen analyses 
were made by the Edwards, Scholandcr, and 
Roughton method, with occasional checks being 
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made bj the Van Slyhe or the Hon ith and Rough- 
ton manometnc methods 

Tlie mean values (and standard errors) ob- 
tained at 0, 10, 20, 30, 40, 30, ISO, 240, 300, and 360 
minutes, respectively, for arterial blood are as 
follows 111 (0 023), OSS (0 019), 0 25 (0 015), 
0 22 (0 014), 0 21 (0 01S), 0 21 (0 012), 0 19 (0 014), 
0 16 (0 010), 0 14 (0 011), and 0 12 (0 020) volumes 
per cent For venous blood, the corresponding 
values are 1 12 (0 020), 0 45 (0 030), 0 39 (0 037), 
0 34 (0 039), 0 31 (0 015), 0 27 (0 020), 0 24 (0 016), 
0 20 (0 013), 019 (0 017;, and 0 15 (0 013) Each 
cited value for nitrogen, with the exception of 
that for 360 minutes, which is the mean of only 
four observations, represents the average of de- 
terminations on ten different animals An analysis 
of variance for tlie values between 60 and 360 
minutes indicates a significant trend m the rate of 
fall of the curve even in this range 

Because of the physically dissolved nitrogen 
present normally in blood, extracellular, and intra- 
cellular fluid, various tissues, especially fat and 
muscle, and body cavities, it is unlikely that com- 
plete demtrogenation can be achieved within 
several hours in dogs 

Effects of 6-dimethyIamino-4,4-diphenyl-3- 
heptanone (Dolophme) on intestinal motility 
Noruxn W Karr (introduced by N A David) 
Dept of Pharmacology, bmu of Oregon Medi- 
cal school, Portland, Ore Laboratory' md clinical 
investigations of meperidine hydrochloride (De- 
merol; indicate that it is spasmolytic to isolated 
intestinal strips, and that in ordinary clinical 
doses it does not cause constipation, though large 
doses apparently may do so (Curry', J J , J A 
M A 133 243, 1947) Dolophme, a more recently 
introduced synthetic analgesic, has been shown 
to have antispnsmodic action on isolated intestinal 
strips We felt that a quantitative comparison of 
these two agents with morphine on propulsive 
activity of the intestine in intact, unanesthetized 
animals would be of value The methods of D I 
Macht and N B Eddy w ere used In ten normal 
rats, the carbon suspension traversed 66 1 =fc 1 6% 
of the distance from pylorus to anus in 60 minutes 
When comparable doses of the analgesic agents 
were given to other groups of 10 rats 30 minutes 
before the test meal, the distances traversed in 60 
minutes were Demerol (20 mg /kg ) 56 7 ± 4 6%, 
Dolophme (2 mg /kg ) 45 9 ± 2 6%, and Morphine 
Sulfate 23 6 ±3 4% Groups of 20 rabbits w ere 
used according to Eddy’s method The percentage 
of rabbits defecating in each 30 minute period was 
decreased during the first three or more hours fol- 
lowing either Demerol (10 mg /kg ) or Dolophme 
(1 mg /kg ) We feel that these results indicate de- 
creased propulsive activity of the intestine follow - 
mg effective analgesic doses of either Demerol or 
Dolophme In comparable doses, Demerol is less 


active than Dolophme in this regard, and both are 
less active than morphine 

Chronic toxicity of certain anti-cholinesterase 
drugs Noraiyn W Iaarr and I H Perry (in- 
troduced by N David) Depts of Pharmacology 
and Pathology, Umv of California Medical School, 
San Francisco and Dept of Pharmacology, Umv of 
Oregon Medical School, Portland, Oregon The 
chronic toxicity in mice and dogs of three new 
anti cholinesterase compounds has been com- 
pared with that of physostignune and neostigmine 
by gross and microscopic post mortem examina- 
tions The pharmacology and acute toxicity of 
(1 ) m isopropyl p dimethylamino-phenol-dimethyl 
-urethane methiodide, (2) p dimethylammo- 
carvacrol-dimethyl-urethane methiodide, and (3) 
p dimetliylamiuo thymol-dimethyl-urethane me- 
thiodide have been previously reported (Fed 
Proc 1 154, 1942, ibid 5 184,1946) Each of these 
three compounds, physostignune, and neostig- 
mine were administered hypodermically to mice 
daily for 15 day s in doses of 0 01 mg /kg All but 
compound (3) produced some vacuolization of the 
distal convoluted tubules in the kidney Com- 
pounds (1) and (2) and neostigmine also produced 
some hyaline necrosis of the liver White mice 
consuming an average dose of 2 75 mg /kg daily 
for 30 days in drinking water suffered pathologic 
changes of the liver cells, consisting of some degree 
of necrosis and fibrous tissue replacement m each 
group Healthy female dogs given a daily dose of 
0 5 mg /kg for two months, followed bv a daily 
dose of 1 0 mg /kg for another tw o months, showed 
no detectable objective changes except for saliva 
tion and mild diarrhea after each dose, and no 
measurable decrease in kidney or liver function 
In all eases there was increased fibrosis of the 
spleen and thickening of the capsule, and com- 
pounds (1) and (3) produced slight focal necrosis 
about the central veins of the liver We conclude 
that these anti cholinesterase drugs, including 
neostigmine, should be used with some caution m 
chronic diseases, such as myasthenia gravis, where 
long continued administration is necessary 
Potassium intoxication in uremia Norman M 
Keith, M D , and Howard B Burchell, M D , 
(by invitation) Division of Medicine, Mayo 
Clinic, Rochester, Minnesota Further observa- 
tions have been made concerning the value for 
serum potassium among patients who have severe 
renal insufficiency Although hyperpotassenua is 
rare m uremia, fifteen patients have now been 
observed who had values for serum potassium in 
excess of 7 5 milhequivalents The highest value 
recorded has been 10 5 milhequivalents The fac- 
tors which control the serum level of this cation 
are but poorly understood, and the major interest, 
at present, is the belief that hyperpotassemia may 
be the immediate cause of the death of some 
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tients through the mechanism of cardiac arrest 
This belief is based chiefly on the electrocardio- 
graphic changes which develop in association with 
progressive increments in serum potassium These 
changes, beginning as a peaking of the T vave 
with narrow mg of its base, and with higher values 
for potassium, marked widening of the QRS com- 
plex and absence of P waves, have become a stereo- 
typed pattern, sufficient to indicate the diagnosis 
of hyperpotassemia Since potassium salts are 
used as diuretic agents in chronic nephritis, two 
of the patients received 5 grams of potassium 
bicarbonate, then the values for serum potassium 
and electrocardiograms were studied No unto- 
ward clinical reaction resulted, but the values for 
serum obtained would indicate the potential danger 
of the use of potassium salts m severe renal in- 
sufficiency Necropsy of eleven of the fifteen pa- 
tients was carried out, and the rel tively normal 
myocardium found in the majority of the eleven 
cases is to be contrasted w ith the striking electro- 
cardiographic abnormality 

The role of the liver in the detoxication of 
thiopental (pentothal) and certain other thio- 
barbiturates A R Kelly (by invitation), B J 
Adams (by invitation) and F E Shideman 
Depl of Pharmacology, Umv of Michigan The 
duration of action of certain thiobarbiturates was 
determined following intravenous administration 
to rats with Eck fistulae Pentobarbital (hepatic 
detoxication) and barbital (renal detoxication) 
served as control drugs The mean duration of 
anesthesia with pentobarbital was increased 97% 
following operation, no significant increase oc- 
curred with barbital 

In a large series of operated animals, the anes- 
thetic duration of intravenous thiopental sodium 
was increased 751% over normal controls In simi- 
lar experiments, the anesthetic effects of two other 
thiobarbiturates, 5 allyl-5-(l-methylbutyl)-2-thio- 
barbituric acid and 5-ethyl-5-isoamyI-2-thiobarbi- 
turic acid (Thioethamyl), were prolonged 432% 
and 309%, respectively, in operated animals 

Subtotally hepatectonnzed rats, in which the 
mean preoperative anesthetic duration had been 
obtained with intravenous thiopental, showed an 
S32% increase in mean duration of acticn, 24 hours 
postoperatively 

The results by the Eck fistula technic were 
compared with those obtained by the use of car- 
bon tetrachloride to produce liver damage in mice 
The duration of action of thiopental after poison- 
ing was increased 1169%, and similar large increases 
were obtained for the other thiobarbiturates 

In vitro experiments involving the recovery of 
thiopental after incubation with rat liver have 
been initiated Results thus far conform with the 
in mo findings 

The evidence obtained with these four different 


technics definitely implicates the lner is the 
major organ of detoxication of the thiobarbiturates 
studied [Supported by a grant from Parle , Da in, 
and Company ] 

Anti-curare action of certain azo dyes m the 
frog C J Kensler (introduced by Mclxecn 
Cattell) Dept of Phaunacology, Cornell Umv 
Medical College, A tw York Congo red and related 
azo dyes have been reported to possess both a 
prophylactic and therapeutic anti-curare iction 
m the frog against impure curare preparations 
These expenments have been confirmed using 
Intocostnn Congo led has also been found to de- 
curarize frogs j aralyzed with crystalline d-tubo 
curarme This action of azo dyes has usually been 
ascribed to its colloidal properties, l e adsorption 
of curare, rather than to any direct effect 

A comparison of the decuranzing (d tubocur- 
anne) action of prostigmine, di lsopropylfluoio- 
phosphate, and Congo red in the intact frog has 
shown that prostigmine brings about a rapid 
recovery (ca 10 minutes when injected into the 
ventral lymph sac) whereas the action of DFP 
and Congo red are much slower Preliminary ex- 
periments have shown (1) that the response of tho 
frog rectus abdonnnus muscle to acetyl choline is 
potentiated by congo red and (2) that acetyl cho 
line esterase activity is inhibited by congo red in 
vitro These later two actions suggest that the 
decurarizine action of congo red may be due in 
part to a mechanism other than the combination of 
curare with the colloidal azo dye molecule 

The effect of a non-curanzmg dose of d- 
tubocuranne on the increased motor activity m 
mice induced by barbiturates Ixazuo K Ivimurx 
(by invitation) and Klaus R Una \ Depl of 
Pharmacology, Umv of Illinois College of Medi- 
cine, Chicago 12 The motor activity of mice in 
suspended cages was measured by simultaneous 
lecordmg of their movements on a kymograph and 
on an electnc counter Subanesthetic doses of 
Amytal or Pentothal (30-50 mg /kg , i p ) produced 
excitement and reflex hyperirntabihty without 
hypnosis oi respiratory depression The general 
increase in motor activity appeared immediately 
and lasted for about 30 minutes D-Tubocurarine 
chloride (D T C ), 0 4 mg /kg , administered sub- 
cutaneously 5 minutes after the barbiturate mark- 
edly decreased the excitement and hyperactivity 
The same small dose of D T C alone had no per- 
ceptible pharmacologic effect on control mice 

Larger doses of Amytal (75, 100 and 150 
mg /kg , l p ) produced definite hypnosis, loss of 
righting reflex and respiratory depression in the 
control group of mice with complete recovery of 
all animals in 45, 90 and 120 minutes, respectively 
When D T C (0 4 mg /kg , s c ) was given 5 
minutes aftei the injection of Amytal, the res 
piration became irregular, labored and almost en- 
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tirely diaphragmatic Some of the animals died 
from respiratory arrest quite similar to that pro- 
duced by lethal doses of D T C done The re- 
eo\ ery time of the survivors did not differ from 
the control mice The combination of D T C 
with Amytal hilled 25%, 40% and 60% of the mice 
receiving 75, 100 and 150 mg /kg of -Amytal, 
respective!} 

Similar results a ere obtained with Pentothal 
(75, 100 and 150 mg /Lg , i p ) The duration of 
li} ponosis in the mice given Pentotlial alone or 
together with D T C was slightl} longer than that 
produced by similar doses of Amytal 

A comparative study of sympatholytic drugs 
Theodore O King (introduced by T Koppanyi) 
Dept of Pharmacology and Materia Medica, 
Georgetown hmv , School of Medicine Benzy- 
linudazoline HC1 (Priscol) in doses of 10 mg /kg 
(by vein) produced epinephrine reversals with- 
out any latent periods Nembutal anesthesia or 
atropimzation did not interfere with vasomotor 
rev ersal The reversal of nicotine pressor responses 
was not uniform In addition to occasional complete 
reversals of nicotine pressor effects, priscol, m 
some instances, failed to abolish this pressor 
effect and, during the period of recovery from 
priscol, full nicotine pressor effects appeared 
earlier than normal epinephrine responses The 
duration of action of priscol is about four hours 

Yohimbine HC1 in intramuscular doses of 5 
mg /kg also rev ersed epinephrine pressor effects 
even in the presence of nembutal anesthesia and 
atropimzation but failed to reverse nicotine effects 
completely The duration of action of this dose 
of vohimbine is about S hours, and full nicotine 
effects always appeared much earlier than normal 
epinephrine responses during the recovery period 
from yohimbine depression 

In a limited number of experiments dibenzyl- 
/J-chlorethy lamine HC1 (20 mg /kg ) reversed 
epinephrine and nicotine completely' but did not 
reverse the ergotannne (0 5 mg /kg ) pressor 
effect Ergotamine in suitable doses not only 
potentiates epinephrine and nicotine pressor re- 
sponses in dogs under nenbutal anesthesia, but 
it was possible to confirm a personal communica- 
tion (Dr A M Lands of Frederick Stearns A 
Co ) that ergotanine actually converts the vaso 
depressor response of 0 2 mg /kg of l-(p Hy 
drow pheny l)-2 isopropylammoethanol to a marked 
pressor effect It may be added that when ergota- 
inine fails to potentiate pressor effects of epi- 
nephrine and nicotine it also fails to reverse 
the depressor effect of l-(p-Hy’dro\y pheny l)-2- 
sopropylammoethanol 

Clinical trial of 6-dimethyIamino-4, 4-di- 
phenyl-3-heptanone (Dolophine) a synthetic an- 
algesic Anton C Kirchhof (by invitation) and 
Norman A David Depts of Pharmacology and 


Anesthesiology, Unuersily of Oregon Medical 
School, Portland, Oregon In a preliminary clinical 
trial of the synthetic heptanone derivative, Dolo- 
phine, pain relief lias been noted in dosages rang- 
ing from 5 mg to 15 mg given subcutaneously 
following its use for post parturn, prepartum and 
post-operative pain To date 101 patients have 
received a total of 525 administrations of the drug 
with nausea being complained of in 6 patients, 
diaphoresis in 4 patients, euphoria in 2 patients 
and respiratory depression in 1 patient There 
were no withdrawal symptoms noted following 
cessation of administration of the drug for 18 to 20 
days in some of the patients Amounts of over 300 
mg given over 9 to IS days showed no cumulative 
effect The drug did not possess any noticeable 
sedative or hypnotic effect In general, based on 
our preliminary clinical trial of Dolophine, we 
feel that this new drug in the dosages used, is 
relatively free of undesirable side actions, while 
yet approximating the effective analgesic require- 
ment 

Prothrombin time following curarization An- 
ton C Kirchhof and John K Uchiy uia (intro 
duced by N David) Depts of Pharmacology and 
Anesthesiology, Umv of Oregon Medical School, 
Portland, Oregon A dosage of one-half unit of 
curare (Intacostrin) per pound was used as the 
curanzing dose in unanesthetized rabbits Blood 
specimens were draw n from a leg vein at one hour 
and 24 hours foil aw ing medication In a preliminary 
trial the one hour specimens showed a decreased 
prothrombin percentage (increased tune) and the 
24 hour specimens an increased prothrombin per- 
emtage (decreased time) It is not known if the 
effects noted coild be directly attributed to the 
curare or some other factor such as anoxemia dur- 
ing underventilation Further w ork to verify these 
findings, and, if possible, to explain them is now 
in progress 

Spasmolytic action of 6-dimethylammo-4, 4- 
diphenyl-3-heptanoae (Dolophine), a synthetic 
analgesic Antov C Kirchhof and John K 
Uchiyama (introduced by N David) Dept of 
Pharmacology, Umv of Oregon Medical School, 
Portland, Ore Sco t and Chen in a preliminary re- 
port on the synthetic analgesic compound 6-di- 
methyInmino-4, 4 diphenyl 3 heptanone (Dolo- 
phine) at first thought to be 1-diphenyl-l (dimethyl 
tmmoiBopropy !) butanone 2 stated that it had an 
anti spasmodic effect on isolated smooth muscle 
(J P E T , 87 63 (May ) 1946) We have confirmed 
this work, using furmethide, a synthetic choliner- 
gic type compound as the spasmodic agent A 
noticeable decrease in spasm was noted with con- 
centrations as low as 1 to 2500 Guinea pig gut was 
also noted to respond by relaxation The strips 
were all set up in standard temperature controlled 
baths of Locke’s solution As with Meperidi 
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Hydrochloride, the spasmolytic actiou is best 
manifest after a cholinergic induced spasm 

The evaluation of spasmolytic agents P K 
Ivnoefkl Univ of Louisville Development of 
new spasmolytic agents has rested on the belief 
that the achievement of the desired result with 
atropine is necessarily attended by side-effects, 
and the claim that synthetic substitutes possess a 
greater proportion of atropine’s useful powers 
than of its other actions Evidence for these points, 
with objective demonstration of the various 
effects, and comparative studies of different agents 
in the same person, was needed In human sub- 
jects, gastric motility was measured in terms of 
rate of emptying of gastric contents, gastric and 
duodenal motility was recorded with a balloon 
system, secretion of saliva, pulse rate, visual near- 
points were measured, behavior was recorded 
Atropine and three related synthetic agents pre- 
viously studied were administered The motility 
of the alimentary tract has a comparatively high 
sensitivity to all these agents, but the margin 
between dosage required for this effect and side- 
effects is not large The potency of the synthetic 
spasmolytic agents in depressing motility in com- 
parison with atropine is less than that seen in 
animal experiments The limiting factor in the 
use of the synthetic agents is their influence on 
the central nervous system, which they share to a 
high degree with atropine 

Pharmacological methods in the study of 
overt behavior Theodore Kopfanyi and Vlex- 
ander G Karczmar (by invitation) Dept of 
Pharmacology and Materia Medica, Georgetown 
Univ , School of Medicine This is the first of a 
series of studies on the correlation between the 
differentiation of the central and peripheral nerv- 
ous system and specific lesponses to known drug 
actions during progressive stages of development 
Amblystoma punctatum larvae, 13 mm long, 
Harrison stage 44, were reared in sublethal drug 
solutions of concentrations given below in mols 
per cent, unless specified otherwise Controls in 
water do not move spontaneously, on stimulation 
they swam rapidly by means of tail movements and 
flexures of the trunk Clonic and tonic convulsions 
occurred after a 4-day latent period in 5 X 10 -10 
to 10~ 3 strychnine solutions and in a considerably 
stronger, 10 -6 , metrazol solution Subsequent pa- 
ralysis and pleurothotonus were irreversible on 
transfer of larvae into water Slight heterogony 
followed prolonged exposure to strychnine How- 
ever, another central stimulant, corannne, failed 
to produce convulsions even in a lethal (3 X 10 -6 ) 
concentration Clonic and tonic convulsions, pleu- 
rothotonus and opisthotonus developed after a 
negligible latent period in 2 X 10~ 8 solution of 
D1 P, an irreversible eholinesteiase inhibitor 
DIP caused, also, i slight heterogony which dif- 


fered from that induced by strychnine Lar\ ie 
moved actively in 2 X 10~ 7 prostigmine solution 
they showed clonic tail movements after 4 days 
clonic and tome convulsions after 3 weeks, and 
finally, irreversible paralysis Only stronger, al- 
most lethal concentration of nicotine (3 X 10~ 7 ) 
caused paralysis within two days, without pre- 
vious convulsions Larvae seemed to be little 
affected after 2 months m 10~ 7 to 10~ 9 atropine 
solution They were, however, convulsing within 
12 hours and became h reversibly paralyzed within 
72 hours in a solution containing both atropine and 
strychnine, each in a 10 -9 concentration 

Differentiation of gluconate, glucose, calcium, 
and insulin effects on DDT poisoning in cats 
Rudolf Ixoster (introduced by Mclxeen Cattell) 
Dept of Pharmacology, Cornell Univ Medical 
College DDT was administered intravenously to 
cats in a soya lecithin-coin oil emulsion, and sev- 
eral drugs w r ere tested as prophylactics, by vein 
Effects in the treated animals were compared with 
those in controls, which included the number of 
discrete convulsions, general severity (tremors, 
prostration, dyspnea), duration, and mortality 
Molecular equivalent doses of the first four agents 
w’ere used 

Calcium gluconate reduced convulsions and 
mortality, but not seventy Sodium gluconate 
i educed moitahty and, to a slight extent, convul- 
sions, but not severity Gluconic acid reduced 
mortality, but not convulsions or severity, and 
increased survival time Calcium chloride reduced 
convulsions, but not moitality or severity Am- 
monium chloride slightly reduced mortality and 
convulsions and increased survival time, but had 
no effect on severity Glucose given before or 
after an LD33 reduced convulsions and mortality, 
and also severity w hen preceding the DDT How - 
ever, glucose, in contrast to gluconic acid and its 
two salts, was ineffective against an LD95, except 
to increase survival time Insulin did not reduce 
convulsions or mortality when given by muscle 
16-25 minutes before DDT, but increased suivival 
time and severity When given 53-130 minutes 
before DDT, it reduced mortality, reduced con- 
vulsions in the fatal cases, but increased them in 
suivivors, had no effect on duration, but increased 
severity only in the survivors 

These data distinguish separate actions of cal- 
cium (anti-con vulsant), gluconic acid (anti-lethal) 
and glucose (anti-convulsant plus anti-lethal plus 
anti-tremor) Only piophylactic glucose reduced 
the severity of tremors [The work described m 
this paper was carried out under a U S Public 
Health Service Grant 1 

The Baljet reaction and the glycosides of digi- 
talis John C Ixrantz, Jr and Frederick Iv 
Beii (by invitation) Univ of Maryland School 
of Medicine The biological activity and the re 
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sponse of the various gly cosides of digitalis pur- 
purea has been studied In general it w is show n 
that digitoxm gives the most striking Baljet re- 
action, which compares with its active biologic il 
potency Gitoxin and gitalin, which are less ic- 
tive biologic illy , give a diminished color reaction 
to a Biljet reagent The relationship of these re 
actions to the chemical evaluation of digit ills is 
discussed 

The effect of di-isopropylfiuorophosphate, 
dusopropylchlorophosphate, dusopropjlphosphite 
and dusopropjlphosphate on the mechanical re- 
sponse of striated frog muscle Stli hen Ivrop, 
Pharmacology Section, Medical Division, Edge 
nood hscnal, Maryland Di-isopropylfluorophos 
plute md its chlorine malogue reduce 01 abolish 
irreversibly the mechmicil response of isolated 
frog sartorius muscle to direct electrical stimul i 
tion This effect is demonstrable ifter so iking the 
preparations for 5 to 10 minutes in 0 005 M or 0 01 
M concentrations of either compound at room 
temperature (18-22°C ) The response of isolated 
frog rectus ibdomims muscle to icetylcholme is 
blocked by similar treitment with these com 
pounds, but the response to pot issium is let lined 
The cholinesterase activity of control must lex 
sumlnrly treited and homogenized after washing 
was reduced to 5 per cent or less Muscle prepun 
tions similarly exposed to equimolarconcent rations 
of di isopropy [phosphite and diisopropvlphosphite 
revealed no alteration in excitibihtv to uetyl 
choline, potassium or direct electric il stimula- 
tion, furthermore, muscles so treated with these 
compounds demonstrated no significant chuige in 
cholinesterase activity The halogen itecl phos 
phate esters, therefore, possess “curinform” 
properties demonstrable in isolated frog skelet il 
muscle m association with a reduction in muscle 
cholinesterase 

Central nervous system injury in experimental 
animals by betachloroethyl morpholine Stlphex 
Ivrop, IV C Wescoe, (by invitation) Abrvhvm 
Goldin (by imitation) and Benjamin Limiixc 
(by invitation) Phai macologij Section and Fx 
pcnmental Pathology Section, Medical Diusion, 
Edgcnood Arsenal, Maryland Mice and cits de 
velop symptoms of generalized central nervous 
system damage of a permanent nature ifter paien 
teral administration of betachlorethyl morpholine 
Preliminary experiments indie ite that dogs and 
albino rats are also susceptible to such injury by 
this compound In general, the effects are most 
severe in LD50 survivors, but profound symptoms 
may also occur after much smaller doses The 
doses thus far used have ringed from 45 to 150 
mg /kg intraperitoneally in mice and rats, and 15 
to 60 mg /kg intravenously in cats and dogs After 
a latent period of several hours, during which 
hyperactivity is evident, ataxia and weakness, 


especially of the neck muscles, ippear in mice, 
rats, and cats In the latter, the latent period also 
includes retropulsive activity md signs of visual 
h illucinations Permment residua in mice (2 to 
3 months at time of sacrifice) consist of long sus 
tamed running in circles, md in cats (3 to 4 months 
at time of sacrifice) consist of marked disturbances 
in gait and landing reflexes, and evidences of pro 
found visual lmpnrment In one monkey 30 
mg /kg intravenously produced, after the latent 
period, extreme ataxia, when stirtled, the animal 
was thrown into violent incoordinate activity pre 
venting walking or climbing, md lesembling con- 
vulsions, there were no ocular disturbances Com- 
plete recovery occurred in ibout one week 

Preliminary observitions on the histopatliology 
at various levels in the neumxis of mice reveal 
eirlv scattered ganglion cell climges, particularly 
in the purkinje cells Latei, patchy demyelmiza- 
tion in the cerebrum basal ganglia and brain 
stem appears No inner ear lesions have been ob 
sei ved 

Some lelated compounds have been adnunis 
tered to mice Moipholme md betahydroxyetlivl 
lnoipholme do not prodme these disturbances, 
even in large doses However, betachlorethvl 
dimethyl amine in high doses produces an effect 
similar to betachlorethy 1 morpholine 

The effect of meningococcus endotoxin on 
the distribution of histamine between the blood 
and tissues of the rabbit Ernest Ivu\ (intio- 
duced by Dr E M K Gelling) Depts of Pharma 
oology and Medicine l nu of Chicago Following 
the intravenous injection of meningococcus endo 
toxin in uninestlietized rabbits, i marked decrease 
in histamine content of the blood was observed 
The blood histamine level diopped from an aver- 
age of 8 6 y/cc to an average of 0 5 y/cc lmmecb 
ately after the injection The histamine content of 
the blood remained f ir below the normal lev el 
until the death of the animal When 0 3 mg /kg 
histamine (in form of phosphate) was injected 
intravenously into rabbits the blood histamine 
level immediately rose from S y/cc to 20 y/cc 
and showed a slow decrease to 17 y/cc after 10 
minutes When simultaneously meningococcus en 
do toxin and histamine (0 1-0 3 mg /kg ) were 
injected the blood hist inline level decreased from 
7 5 y/ce to 4 y/cc within 5-10 minutes It is be- 
lieved tint the decreise in blood histamine is 
probably due to a change in the distribution of 
histamine between blood and tissues This as 
sumption was corroborated bv the finding that the 
tissues of animals, poisoned with meningococcus 
endotoxin (muscle md liver) showed a 3-4 fold 
higher histamine content than the normal ones 

The variation of toxicity with particle size 
of UO dust Charles W LvBelle (introduced 
by H B Haag) Division of Pharmacology and 
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(Lester and Greenberg, J Pharm md Exp 
Therip 81 1S2, June, 1044) 

The anti-histamine action of pjridmdene de- 
rivatives G Lehmann ImumHicw (bv invi- 
tation), Georce Bvrbvrow (b> invitation) and 
\[ me iRfcT Rol (bv invitation) Research Labys , 
H oJJ mann-La Roche, Inc A utley, A J Of sever d 
pvndmdene derivatives synthesized b} Drs 
\ Venue r and Plati, “THEPHORIX,” 1 2-methyl- 
0 phenyl -tetrahj dro-1 pvndmdene (Xu-1504) 
proved to be very potent in antagonizing import- 
ant physiological effects of histamine, on smooth 
muscle, on arterial pressure and on capillar} per- 
meability 

The isolated guinei pig’s ileum is not affected 
bj 02 7 histamine phosphate in the presence of 

0 01 y/tc of Nu-1504 This inhibitor} effect be- 
comes gradually stronget if the interval between 
Xu-1504 and histamine administration is length- 

1 ntd 

0 5 mg /kg of Nu-1504 ip protected 50% of 
guinea pigs exposed to a lust mime spray contain- 
ing 0 4 mg histamine bise pei liter air, whereas 
onl> 2% of the untreated control animals survived 
5 mg /kg i p Nu 1504 protects guinea pigs against 
10-12 fatal doses of mtrieardi ill} injected hista- 
mine md against deitli fioni anaph} lactic shock 
1 mg /kg Nu-1504 mtiavenousl} in cats prevents 
the occurrence of histamine induced bioncho- 
spasni recorded as b} Iloesslcr and Konzett 
The vasodilator effect fiom intrivenous hista- 
mine in inesthetized c its is either abolished or 
gicatly diminished b} Nu-1504 The same is tiue 
of the histamine induced vaso-piessoi effect in 
decapitated cats The rise in irtenal pressuie 
often otecived after laige doses of histunine m 
urethamzed ribbits is icversed aftci Nu-1504 
In addition to its specific antihist umne iction 
Nu 1504 also antagonizes the spasmogenic effect 
on smooth muscle of acetyl-choline, epinephime 
and Barium ions 

Gonadotrophic potency of the pituitary of rats 
after desoxycorticosterone - R C Li Depl of 
Pharmacology, Peiping l mon Medical College, 
Peiping, l lima In an ittempt to determine quan- 
tititiveh the gonadoti opine activit} of the pars 
distalis of the pituitar} undci the influence of an 
adrenal untied hormone, desoxycoi ticosterone 
autitc 3 w is injected subcutaneously to seven 
adult male albino rats (bodv weight = 249-294 
gram) in duh doses of 10 mgm for 8-10 consecu- 
tive da\> (DP) On the da} following the last 
injution tin gonadotiophn potency of the pitui- 
t ir\ w is tssa\ed m 21 da} immature female rats 

' I M lte„ l S Put Olf 
Tins work w ln conipltted m l‘)41 
5 I trcortin w is Nuppiitti bj ( ib i Pharmaceutical Product 4 * 

I nt \ J 


Pituitaries from litter-mate rats receiving sesame 
oil were used is controls (CP) The results were 
iverage paired ov inan weight = 45 12 ± 3 S9 
and avenge uterine weight = 130 3 ±13 0 mgm 
for DP, avenge paired ovarian weight = 34 03 
± 3 34 and average utei me w eight = 145 1 ± 2 46 
mg for CP While the DP pituitary appured 
more potent than that of CP, the difference is not 
consideied significant (P = 0 05 for ovimn 
weights) 

Further studies of the effects of chloroform on 
cardiac irregularities in the dog Rolvnd R 
Liebenow (b} invitation) and O Sidnev Orth 
Dept of Pharmacology , Umv of IFisamsm Medi- 
cal School, Madison Previous work indicates that 
the manifestations of chloioform on cardiac au- 
tomaticity vary w ith different species Ulhough in 
ceitain animals such as the cat the effect is one of 
sensitization to vanous stimuli, this has not been 
found to be predominant in dogs 

Tweut} young dogs used in a series of 63 ad- 
ministrations were anesthetized with chloroform 
by means of open drop, to and-fro absorption, and 
intravenous techniques for periods ranging fiom 
one-half to one hour Continuous electiocardio 
gi iphic observations weie made during each anes 
thetwation The effects of vanous autonomic drugs 
were used to determine the site of action of chloro 
foi m 

In nnesthetizitions without piemedication, nc 
complished by rapid induction, cardnc arrhyth- 
mias appealed frequently The results indie ited a 
predominant depressive phenomenon Ventricu- 
lar anil cardiac auests weie the most severe Ven- 
tncular tachycirdia during induction occurred 
but once in the series Five deaths occurred during 
anesthesn, including one with an intravenous 
admimstiation of an isotonic saline chloioform 
solution, all folknvcd development of lireversible 
slow ventriculai rhythms 

Forty injections of epineplmne during inestlie 
sin in dosages varying from 0 01 to 0 05 mg /kg 
produced widely diffeient results Freedom from 
n regularities or depressed cardiac conductions 
weie encountered five times more frequently than 
ventriculai tachycardia oi fibrillation Individual 
sensitivity difference was the outstanding factor 
Atropine (0 05 mg /kg ) given intravenously be- 
fore or dui ing anesthesia produced no arrhythmias , 
when subsequent injections of epinephrine were 
made, mote pronounced excitntoiy ariliythniias 
oceuned, including two deiths by ventricular 
fibrillation 

Sympathicolytic drugs, DUE 45 and D II 0 
ISO, effectively blocked excitatory caidiac airhy- 
tlinuas 

Excretion of octin, a sympathomimetic ali- 
phatic amine E Willi vu Ligon, Jr, Rollan 
Swanson md E Leong Wai (introduced by Paul 
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Iv Smith) Dept of Pharmacology, The George 
Washington Unit) School ot Medicine, Washing- 
ton, D C The metabolism of 6 methylamino 2- 
methyl-2 heptene (oetin) was investigated using 
a modification of Brodie’s methyl orange technique 
(J Biol Chem 168 705-714, 1945) sensitive to 0 5 
microgram per cc of blood or urine With single 
oral doses (0 12 gram oetin mucate tablet equiva 
lent to 0 069 gram free base) in six hununs, 24 
hour excretion varied from 6 to 37 per cent, with 
peak excretion in two to six hours Administration 
of four grams of ammonium chloride in divided 
doSes during the first eight hours mci eased the 
excretion in four of these six In one individual 
whose excretion was high, ippreciable levels were 
found m the urine for sixty hours Application of 
Craig’s eight plate separatory funnel distribution 
technique (J Biol Chem 161 321-332, 1945) to 
urine from two individuals revealed no difference 
between the distribution of ipparent oetin und 
true (added) oetin 

It was found that intravenously administered 
oetin disappeared from the blood of two rabbits 
and one dog much more rapidly than could be ac 
counted for by excretion or equal distribution in 
all bodv w iter Mice injected intraperitonealh 
25 mg per kg , were killed after varying intervals 
and homogenized in 0 2 N IICl The fluid separated 
by centrifuging was amlyzed for oetin content 
Results showed that appioxinvately two thuds of 
the injected amount w is destroyed or verv family 
bound in two to four hours Half the remainder 
could be recovered from urine le u ing about one 
sixth unaccounted for | iidcd by a grant from 
Bilhubcr Knoll Coip ] 

A method for selection of synthetic compounds 
which prevent excitatory responses to epine- 
phrine Earl R Loew uid A tore i Micetich (by 
invitation) Dept of Pharmacology, l mv of 
Illinots College of Medicine Chicago 12, Illinois 
The toxicity of epinephrine m mice was reduced by 
compounds which block or reverse the pressor 
effects of epinephrine and prevent excitatorj re 
sponses following stimulation of adrenergic nerves, 
but not by numerous other types of drugs 1 ohim- 
bine and dibenzyl 2 chloroetfaj laniine (Dibena 
mine), in oral doses of 25 to 50 mg per kg , reduced 
the mortality rate following intraperitoneal injec 
tion of epinephrine (LD50) Potency of each ac 
tive synthetic compound under investigation was 
expressed as the minimal effective dose which 
significantly reduced mortality from that obtaui 
ing in a concurrent control group of 20 nuce Onset 
and duration of action of eich compound was de 
ternnned by permitting 1 to 18 hours to elapse be- 
tween diug treatment and epinephrine injection 

Striking activity was demonstrated with alkyl 
derivatives of benzliy dry 1-/3 chloroetfaj lanunes, 
« naplithyhnethyl 0 chloroethy lanunes and 2 bi 


phenoxy ethyl 0 ehloroetlivlanunes Activity was 
rapid in onset and of long duration Low oral doses 
in mice (3 0 to 12 o mg per kg ) reduced epine- 
phrine toxicity within one hour and the effect 
frequently persisted for more than IS hours These 
effective doses represent small fractions of the 
oral LD50 in mice which ranged from TOO to 2000 
mg per kg All compounds produced some degree 
of local inflammatory reaction 

Active compounds selected by this pharmaco- 
logical test induced “epinephrine reversal’’ and 
diminished or blocked excitatory responses follow - 
ing stimulation of adrenergic nerves in dogs ind 
cats 

The development of a useful method for select- 
ing and partially evaluating active compounds 
and the full cooperation of the participating 
chemists has provided an opportunity to correlate 
toxicity and pharmacologic il activity' with chemi- 
cal structure within several series of compounds 
[Compounds and financial support from Parke, 
Davis and Company ] 

Antagonism of the excitatory responses to 
epinephrine and adrenergic nerve stimulation 
with benzhydryl-alkyl-fl-chloroethyl amines Bare 
R Loew Audrev Micetich (by invitation), and 
Paul Achenbxch (by invitation) Dept of Pharm- 
acology, Untv of Illinois College of Medicine, 
Chicago 13, Illinois Several benzhydryl alky 1 0- 
chloroethylammes blocked uid reversed the pres- 
sor action of epinephrine and prevented those 
excitatory responses w Inch follow adrenergic nerve 
stimulation Thus, these compounds exerted an 
action qualitatively similar to that demonstrated 
by Nickerson and Goodman (1946) for dibenzyl 0 
chloroethydainine (Diben inline ) 

In mice, oral administration of the benzhydryl 
compounds (3 0 to 12 5 mg per kg ) reduced the 
toxicity of epinephrine injected mtraperitone- 
ally This action was more rapid in onset and more 
prolonged than that exerted by Dibenamme 

Extensive studies m anesthetized cats and dogs 
revelled that benzliy dryl etliy 1 0 chloroethyla- 
mine HC 1 (10 mg per kg , II ) reversed the 
pressor i espouses to epinephrine and KC1 Ex- 
citatory effects of adrenergic nervous activity 
were diminished or blocked in one or two hours as 
indicated bv diminution or absence of hyperten- 
sion following faradization of the splanchnic nerve 
m adrenal-inactivated dogs and by a diminished 
degree of retraction of the nictitating membrane 
of cits following faradization of the cervical sym 
pathetic nerve After a single intravenous dose of 
10 mg per kg of this ethvl homologue in unanes 
thetized dogs, epinephrine injections during the 
following 72 hours induced hypotension or failed 
to elicit pressor responses 

No appreciable antagonism of the depressor 
action of histamine or acetvl choline lias been 
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detected Effects on adrenergic, inhibitory re- 
sponses liave not been sufficiently investigated 
A search is being made for qualitative differences 
in properties of various homologues in the chemical 
series [ Compounds and financial support from 
Parle, Dans and Company ] 

Structure-activity relationship (SAR) and 
pharmacological peculiarities of new synthetic 
congeners of tetrahjdrocannabinol S Loewe and 
Roger Ad-vms (by invitation) Dept of Pharma- 
cology, Umv of Utah School of Medicine, Salt 
Lake City, Utah, and Noyes Chemical Laby , 
Umv of Illinois, Uibana, Illinois Continued 
studies of the class of 1-hydroxy -3 alkyl-6, 6, 9- 
trimethyl-7,8,9,10-tetrahydro-dibenzopyrans (3- 
alhyl-R) demonstrate that variations in the 3- 
alkyl side-chain can produce high marihuana 
activity SAR in this class is characterized by the 
following 3-n-amyl-R has a potency (P) of 1 0, 
only that of the isomeric natural charas tetra- 
hydrocannabinol , n he\yl-R (pyrahe\yl , P = 
2 0) represents the peak potency in the 3-n alkyl- 
R series The P of some branched 3 side chain 
isomersof pyrahexyl (1-methyl-amyl , 1 , 1-dimethyl- 
butyl , 1 ethyl-2-methyl-propyl) is between 3 0 
and 4 0 However, the most potent homolog in 
the branched 3-(l-methyl-alkyl)-R series was that 
with an alkyl of eight and not six C-atoms 3- (1- 
methyl-octyl)-R has P = 38, i e , more than 
tw ice the potency of the most active natural con- 
gener In some double-branched side-chain series, 
peak potency is also embodied in homologs wuth 
side-chains having more C-atoms than m the n- 
alkyl series The moat active of these substances 
is, for the time being, 3-(l,2-dimethyl-heptyl)-R 
(P over 100) , less than one microgram per kg elicits 
marked ataxia m the dog Another potentiality is 
indicated in 1-methyl-nonyl-R Its potency is 
only i*jth that of its next low'er homolog, but its 
action persists for many days, whereas that of 
equi effective doses of its congeners lasts several 
hours Another peculiarity of S VR concerns the 
closely related 3- (1,1- and 1,2 dimethyl-heptyl)- 
Rs Whereas, in nncrogram doses, the latter dis- 
plays a selective marihuana activity, it is a potent 
convulsant w hen given in the threshold dose range 
for ataxia of the former compound [Assisted by 
granls-m-aid of research from the U S Public 
Health Service and from the Abbott Laboratories J 
Anticonvulsant action of marihuana-active 
substances S Loewe and Louis S Goodman 
Dept of Pharmacology, Umv of Utah School of 
Medicine, Salt Lake City, Utah To elucidate 
further the unique neurological actions of canna- 
bis principles and synthetic congeners, they were 
examined for anticonvulsant activity in rats 
Natural charas tetrahydrocannabinol and its syn- 
thetic 3 n-hexjl (“pyrahexj 1”), 3-(l methyl- 
octjl) and 3 (1,2 dimetbjl-heptyl) homologs were 


effective m the ritio of about 7 1 SO > 200 m 
abolishing the hindleg tonic extensor component 
of maximal electroshock seizures (60 cycle Y C , 
150 mA , 0 2 sec , corneal electrodes) This potency 
ratio is rather similar to that of then itaxia po- 
tencies in the dog, thus suggesting that anticon- 
vulsant and marihuana activity are closely ic- 
lated Threshold doses weie below those causing 
ataxia and other neurological signs When tested 
for suppression of Metrazol convulsions, the same 
substances were found ineffective and exhibited 
a marked lethal synergism with Metrazol The 
pattern of high anticonvulsant potency in the 
maximal electroshock test and absence of protec- 
tion against Metrazol aligns the marihuana con- 
geners' with the diphenylhydantoin-type of anti- 
convulsant Indeed, marihuana-like ataxia and 
catalepsy could be produced in dogs with appro- 
priate doses of diphenylliydantoin Anticonvulsant 
synergism between diphenylhydantoin and mari- 
huana active compounds could also be demon- 
strated [ Assisted by granls-m-aid of research from 
the U S Public Health Service and the Abbott 
Laboratories The cannabis congeners were syn- 
thesized by Professor Roger Adams ] 

Studies on the parenteral administration of 
hydrogen peroxide Allan L Lorincz and J J 
Jacoby (introduced by J M Coon) Dept of 
Pharmacology, The Umv of Chicago Intravenous 
oxygen has been used on several occasions clini- 
cally for the treatment of hypoxia and shock with 
reported benefit Since in human blood, catalase 
rapidly decomposes hydiogen peroxide into water 
and molecular oxygen, studies on the parenteral 
administration of hydrogen peroxide solution to 
animals were undertaken to obtain an easily con- 
trolled and convenient method for intravascular 
oxygen administration 

Three per cent hydrogen peroxide exerted no 
deleterious effects on the blood of several animal 
species other than methemoglobin formation in 
those with very low catalase levels as shown by 
quantitative blood catalase activity determina- 
tions Intravenous hydrogen peroxide tolerance in 
the dog and chicken was limited by methemoglobin 
formation, while in the rabbit and cat by gas 
embolism In the cat, oxygen in the form of hydro- 
gen peroxide could be administered intravenously 
at least twice as fast as in the form of oxygen gas 
without producing severe embolic signs 

Thirty mice given maximal subcutaneous doses 
of hydrogen peroxide twice daily for two weeks 
showed no gross or histologic deleterious effects 
other than temporary embolic phenomena md a 
25 per cent incidence of local skin ulcers 

In the cat, intravenous hydrogen peroxide even 
in small amounts aggravated rather than reduced 
an existing hypoxia as shown by blood gas analyses 
Also, little noteworthy benefit followed the use of 
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intravenous hydrogen peroxide in treating carbon 
monoxide poisoning, hemorrhage, and chemical 
toxic shock 

While intravenous hydrogen peroxide lias little 
therapeutic value in the cat, furthei investigation 
of its use in certain hypoxic and shock states m 
man may be indicated 

Action of chemotherapeutic agents on Tricho- 
monas vaginalis, Trichomonas hominis and Tri- 
chomonas foetus in vitro Etta. M ae Macdon ald 
(introduced bj A L Tatum) Dept of Pharma- 
cology, Umv of Wisconsin Medical School, Madi- 
son Many ty pes of greatment are recommended for 
trichomonas infections but no reliablj efficient 
chemotherapeutic agents are available Data from 
m vitro experiments on bacteria free cultures of 
three species, viz , T vaginalis, 1 hominis and 
T foetus, are presented here to illustrate the 
effectiveness of certain classes of drugs and the 
relative susceptibilities of the species 

Cessation of motility of the respective tricho- 
monads observed microscopically "as used as a 
criterion of the relative activity of the drugs 
That this may be a valid indication of depression or 
destruction of organisms "as shown by the failure 
of treated organisms to survive or recover "hen 
transplanted into favorable nutrient media 

Salts of mercury are the most effective drugs 
against tnchomonads , silver salts, formaldehyde, 
certain dyes, and solutions of common chemicals 
having high osmotic piessures also are active 
Either cationic or anionic detergents effect disso- 
lution of the organisms Mucinous materials mixed 
with the organisms reduced the effectiveness of 
certain of the drugs more than others, some pre- 
cipitated a protective layer of mucin around groups 
of organisms, and others greatly reduced the vis- 
cosity of the mixtures and acted promptly on the 
tnchomonads 

T vaginalis and T hominis are alike in their 
reactions to all types of drugs employed in this 
test, whereas T foetus is more resistant to these 
drugs These results may be taken to indicate a 
much closer relationship between T vaginalis 
and T hominis than for either to T foetus [Aided 
by grants from the Wisconsin Alumni Research 
Foundation and the Upjohn Company ] 

The effect of tetraethylammomum on the 
blood flow in the extremities D M alton, S W 
Hoobler, H T Ballanmne, Jr , R B Neligh, 
Savji Cohen and R H Laons (introduced by G 
K Moe) Dcpts of Internal Medicine, Surgery and 
Pharmacology, Unto of Michigan 'Medical School, 
Ann Irbor, Michigan Following the intravenous 
administration of 500 mg of tetra ethylammomum 
to normal subjects there is a prompt rise in blood 
flow in the hand and foot and to a lesser extent in 
the forearm as determined by the v enous occlusion 
plcthysmograph This increase reaches a peak in 


3-5 minutes, is maintained for about 5 minutes and 
then decreases to control levels after 30-40 min- 
utes The increase in blood flow occurs in the pres- 
ence of a transient fall in blood pressure which 
quickly returns to prev ious levels The increase in 
skin temperature reaches a maximum 10-15 min- 
utes after injection and continues to be elevated 
for 50-60 minutes even though the blood flow has 
returned to control levels Vasoconstriction in- 
duced by the cold pressor test is at times abolished 
by the drug The response in normal subjects is 
not necessarily maximal smee greater changes in 
blood flow in the feet have been observed after 
paravertebral block or after heat to the trunk 
Usually there is no further increase in blood flow 
after tetraethylammomum when vasoconstrictor 
tone has been reduced by warming the subject 
On the other hand, when a greater degree of neu- 
rogenic vasoconstriction is initially present, there 
is generally a greater response to the drug 

Rectal administration of penicillin E E 
Handel and J D Thayer (mtroduced by F 
Steigmann) U S Marine Hospital, Stolen 
Island, N 1 In view of obvious discrepancies in 
literature concerning rectal absorption of peni- 
cillin, both blood levels and urinary excretion of 
penicillin were studied in adult males following its 
administration either by way of a retention enema 
or of a suppository The dosage was 0 5 and 1 0 
million units with the exception of one case in 
which one hundred thousand units w ere given 

Absorption from a suppository appears to fol- 
low a definite pattern in that it results in the rapid 
attainment of greatest penicillin activity in the 
blood within less than thirty minutes, succeeded 
by a gradual decline over a period of several hours 
The height of the serum level and its duration 
vary m proportion with the dosage employed, its 
maximum averaging 0 5 units per ml with a dose 
of 0 5 million units, 1 0 per ml after the use of 
one million units The twenty-four hour urinary 
recovery averages 6% 

Penicillin absorption from a retention enema 
proceeds slowly and is generally inferior to that 
from a suppository in its effect on both serum con- 
centrations and urinary excretion 

Streptomycin absorption from rectal supposi- 
tories, as determined by urine assay in four cases, 
is practically nil 

It is concluded that the therapeutic use of 
penicillin suppositories is too uneconomical to be 
recommended but that it may occasionally be of 
practical value in combination with other routes 
of administration m the home managementof small 
children The equivocal results in the previous 
literature appear to be essentially clarified by 
this study 

Toxicity and mechanism of action of tetraethyl 
pyrophosphate George H Mangux (by invita- 
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tion) and Kenneth P DuBois Umv of Chicago 
Toxicity I aby and the Depts of Biochemistry and 
Pharmacology, f mv of Chicago Tetraethyl pyro- 
phosphate (TEPP) has been investigated and 
found to be a strong inhibitor of cholinesterase in 
vivo and in vitro Under the conditions of test it 
was found to produce 50% inhibition of rit brain 
cholinesterase m vitro in \ find concentration of 
4 0 X 10^ M is compared to 1 6 X 10~ 8 M for 
hexacthyl tetraphosphate and 6 3 X 10 -8 M for 
dnsopropyl lluorophosphate undei the same con- 
ditions 

When injected mtrapentoneally TEPP in- 
hibits rat tissue cholinesterase at the LD-50 (0 65 
mg /kg ) is follows in terms of per cent inhibition 
compared to controls Brain — 20, 45, 75, 69 pel 
cent, SubmiNilliry — 35 , 75 , 75 , 74 pei cent, Se- 
rum — 91, 8S, 94, 95 per cent, Red cells — 50, 74, 
78, 67 per cent The hist two animds were sacri- 
ficed at 20 minutes md the last two died at IS 
minutes and 17 minutes lespectively 

TEPP is of interest as a lodmticide The LD- 
50 by intraperitoneal injection is 0 85 mg /kg for 
mice md 0 65 mg /kg for white l its 4 he ip- 
pro\imate oril LD-50 is 1 4 mg /kg foi white rits 
It is readily accept ible to rats in 0 5% mixture 
with food, pioducmg convulsions and death in 5-12 
minutes in most mimuls It is of potential interest 
in tin tieatment of musculai diseises such as 
mypsthema gi ivis bcc mse of its powerful mti- 
cholinesterase activity ind is being investigated 
phai oncologic illy with this in view 

The effect of 2 , 3-dimercaptopropanol upon the 
diuretic action of niersalyl G Marlsh, Jr md 
\ F \r \H (introduced by O Ivrayei ) Dept of 
Pharmacology Hariaid Medical School Mersilyl 
diuri sis w is studied in un anesthetized r dibits 
sinci l its md mice weie found unsatisfictoli for 
the jiroductiou of such i diuiesis Fifteen to eight- 
een hours before an experiment the rabbits were 
given by stomach tube 0 25 gr mis of ammonium 
chloridi pc r kg , and 20 cc of normal saline per kg 
Morsalyl, 10 mg /kg , was given intravenously 
followed m 1-2 minutes by m intiavenous injec 
turn of 2 3 dimen iptopiopanol Urine was col- 
li ctid e\er\ 30 minutes for 5 hours The tot il 
(him lilt e\< return foi the 5 lioui period w is de- 
termined In thi method of van Sly ke and &en- 
dro\ 1 It (oulil hi shown tliat ibout 2 mg /kg of 
2 1 dimeri lptoprop mol completely inhibited the 
men isid witii output produced by 10 mg of 
mir&uHl per kg The lnereised excretion of chlo- 
ride l minted In mi rsulvl was dso prevented by 
this dost of 2 1 dimeri iptopropanol md the cldo- 
rulc output stniil roughlv propoitiond to the 
tot d output of urme furthermore, 2,3 dimer- 

1 1 he tit termination of chlorides in blood md tissues van 
Mj he and tendroj J Biol Chcm 08 o23 1924 


captopropanol could abruptly stop a diuresis pro 
duced by niersalyl Cysteine was 10-20 times less 
effective in inhibiting i diuresis by mersalyl 
The diuresis produced by 5% sodium chloride 
solution and by aminophylhne was not appre 
ciably dtered by 2,3-dnnercaptopropanol 

The differential effects on synaptic transmis- 
sion and nerve conduction of di-isopropyl fluoro- 
phosphate (DFP) and atropine Amfdeo S Mar- 
razzi and Norman E Iarvik (by invitation) 
Wayne Umv College of Medicine Cholinergic phe- 
nomena are characterized by sensitivity to anti- 
cholinesterases and to itropine The response to 
drugs of these types c m, therefore, throw light on 
the nature of cert un neural mechanisms 

The mfenoi mesentenc sympathetic ganglion 
of the cat, because of the fict that some pregan 
gliomc fibeis run through it to enter the hypogastric 
nerve without having been interrupted in the gan- 
glion, is used, recording to the technique desenbed 
by Marruzzi is a convenient preparation in which 
the action potentials in the postganglionic hypo- 
gastric nerve simultaneously indicate syniptic 
events in the ganglion md simple conduction in 
the fibers meiely trnveising it During the deliv- 
eiy of fixed shocks to the infeiior splanchnic 
(piegmgliomc) nerve the control level of response 
is recoidcd in the direct 01 non synapsing fibeis 
(B or D waves) and in the postsynaptic fibers (C 
waves) of the hypogastric nerve 

DFP mcieases the C without affecting the D 
w ives Ati opine decreases the C, likewise without 
affecting the D waves These and other records will 
be presented shownng that synaptic transmission 
and axonal conduction through the inferior me 
sentenc ganglion of the cat cm be diffeientiated 
by their lesjionse to drugs of this type and the 
argument is developed tint the mechanisms of 
the neural processes involved must, therefore, be 
different The well known greater resist incc of 
axons to agents cipable of modifying synaptic 
functions thus extends to drugs acting on eho 
hnergic systems and suggests the further use of 
such drugs as anilyticil agents [Aided by a grant 
from the Smith, Kline A French Laboratories 1 
Synthetic curare compounds I Biochem- 
orphic aspects of quaternary ammonium iodides 
derived from cinchona alkaloids Divio Fiild- 
ing Marsh Dept of Phai macology, West Virginia 
Umv School of Medicine, Morgantown, W Va 
The curariform ictivity of the quiternary am- 
monium salts of quinine Ins been well established 
In this study, quimdinc metlnodide (N methyl 
quinidiinum iodide), quinidine ethiodide, cincho- 
nine metlnodide, cinchonine ethiodide, cinohoni- 
dine methiodide, cmchomdine ethiodide were 
compared with quinine metlnodide md quinine 
ethiodide 

The cat gistrocnemius prepiration, with the 
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peripheral end of the cut sciatic nerve stimulated 
with a relaxation oscillator, is completely paraly zed 
by the systemic administration of these agents 
at 1-3 mg /kg , x\ lth the quimdine compounds 
being most po ent, then cmchomdine, quinine and 
cinchonine least Equivalent doses of curare ex- 
tracts (Intocostnn) are roughly four times as 
potent Like curare, these agents produce ail ac- 
companying, transient fall in blood pressure that 
is incompletely antagonizable by atropine, uid is 
not related to oxygenation of the anunal 

The relative activity was determined by the 
held drop assay in rabbits and compared with the 
lethal intravenous dose in rabbits, as well as the 
panlytic and lethal mtrapentoneal doses in rats 
Although the quimdine and cmchomdine com- 
pounds are most active and most toxic, the quinine 
compounds produce better lissrve action w ith less 
f isciculation and convulsive movement while the 
cinchonine compounds are least active The rela 
tive safety margin of these compounds is quite 
small 

The effects of benzyl-inudazolinc (priscol) in 
partially sympathectonuzed dogs F A Marzoni 
(by invitation) hi J Reardon (by invitation) 
and James P Hendrix Dcpls of Surgery and 
Medicine Duke Umv School of Medicine, Durham, 
A C It has been shown that priscol reverses 
epinephrine pressor effect and m larger doses 
blocks the pressor effect of splanchnic stimulation 
(Chess and Aonkmau, Fed Proc 4 114, 1945) 

We have studied the effect of priscol oil blood pres 
sure certain viscular reflexes and “peripheral 
resist vnee” in dogs under chloralose anesthesia, 
subjected to unilateral lumbir sympathectomy 
Blood pressure was recorded by a mercury man 
ometer from the femoral aitery An estimate of 
peripheral resistance m the legs was obtained, 
using similar manometers, from the distal ends of 
sexered femoral arteries 

We lme shown that priscol m adequate dosage 
prevents the rise in blood piessure resulting from 
bilateral carotid irtery occlusion and faradization 
of the central end of the sexered x igus nerve, we 
also have confirmed the adrenoly tic action of 
priscol After priscol “peripheral resistance” in 
the normal leg declined to the lex el of the sympx 
thetonuzed leg and xxas nearly parallel m the txxo 

Results follow Bilateral carotid occlusion 
marked pressor effect, “penphenl resistance” 
increased in normal leg, slower, pissive response in 
sy nipathectoniized leg Vfter priscol, no pressor 
effict, little or no change in ‘peripheral resist 
nice ” 

Epinephrine 03 mg i x marked pressor effect , 
“peripheral resistance” increase more lniniedntL 
and marked in sy mpxthiotoimzed leg After pris 
col, depressor or no response, passive response in 


resistance sympathectonuzed leg, little or no le- 
sponse normal leg 

Cential vagus stimulation Results comparable 
to those of carotid occlusion 

Summary of effects in relation to dosage Priscol 
mg /kg l v 

1-3 Temporary pressor effect 

3-6 Adrenolysis , diminution of pressor leflexes 

6-15 Depressor effect, adrenalin reversal, abo- 
lition of pressor reflexes 

[Aided by a grant from Ciba Pharmaceutical 
Products, Inc ] 

Effects of feeding uranium nitrate in the diets 
of breeding xvhite rats Elliott A Matnard, 
Ch allise Randall and Harold C Hodge (in- 
troduced by H B Haag) Division of Pharmacol- 
ogy and Toxicology, Dept of Radiology, School of 
Medicine and Dentistry, Untv of Rochester, 
Rochester, N 1 A question which arose early in 
the toxicological study of Uranium compounds 
under the Manhattan program was the effect of 
ingestion of Uranium on ovaries and testes An 
An experiment was set up in which pairs of control 
rats were fed stock diet and pairs of experimental 
rats were fed a diet containing 2 0% U nitrate 
The rats were allowed to mate, the females were 
separated from the males Late m pregnancy The 
litters x\ ere removed on the day of birth and the 
females were returned to the males The number 
of litters and the number of young per littei w ere 
recorded, growth records were kept 

After 195 days about 1 as many litters and pups 
had been born to the experimental rats as to the 
controls At the end of 195 days the rats which had 
been receiving U nitrate in the diet xxere placed on 
the same stock diet is the controls for the balance 
of the year 

During 5 months on the control diet the fe- 
males which failed to have litters xxhile ingesting 
U nitrite continued not to have litters A slight 
increase in birth rate occurred m the experimental 
females which bore litters previously At the end 
of the expei linent the experimental rats had al 
most attained the xx eights of the controls 

From the 4th to the 7th months of the experi- 
ment daily vaginal smears xxere made to observe 
tlie regularity of the oestrus cycle of all females m 
relation to their regularity of mating Marked ir- 
regularity' of oestrus cycles accompanied by ir 
regularity of mating occurred in the experimental 
rats, no irregularity of oestrus cycles occurred in 
the controls 

On the toxicity of curare in animals main- 
tained xvith artificial respiration 1 E L McCiw- 
lex and J Belford' (by invitation) Dept of 

1 Supported b\ Tluid Research Funds Vale Unnei^itx 
School of Medicine 

* National Institute of Health Research Fellow in Pharmacol 
ogj X ale Unit ersity 
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Pharmacology and Toxicology, Yale Umv School 
of Medicine, New Haven, Conn Curare is finding 
increasing clinical usage in providing muscular 
relaxation With the use of artificial respiration 
and endothracheal catheters problems of toxicity 
have been minimized Since this permits the usage 
of larger doses of curare it is necessary to investi- 
gate the possibilities of other deleterious side 
effects e g , central nervous system and heart 

Data were recorded using an ink w nting oscillo- 
graph adapted for measuring EEG, EIvG and blood 
pressure Cats (2 kg ) were lightly anesthetized 
with pentobarbital sodium, 30 mg /kg , and pro- 
vided with artificial respiration (20/min ) Curare 
(Intocostnn and d-tubocurarme chloride supplied 
through the courtesy of E R Squibb and Sons) 
was injected slowly in divided doses using a sa- 
phenous vein 

Intocostnn, 3-5 umts/kg is a “lissive” dose 
and produces little else other than spasms m an 
unanesthetized animal At 10 units/kg there is a 
slowing of the EEG, high amplitude slow waves 
7-9/sec predominate and low voltage fast activity 
is suppressed If this dose be repeated at 10 
minute intervals for five doses there is no appre- 
ciable cumulation and there are no additional 
effects when fifty units per kg per dose was given 
the EEG was depressed for periods of 12-26 sec- 
onds At 100 units/kg , after two such doses,' all 
EEG activity disappears The EEG did not re- 
turn in 1—1 hour observation periods 

d-Tubocurarine eliminated the EEG following 
330 umts/kg (45 mg /kg ) but should not be com- 
pared with the above reported Intocostnn ex- 
periment as the time intervals of administration 

> ""ered 

On the EKG the QRS segment and T waves 
were depressed above 100 umts/kg of both curare 
preparations There was in addition a slight fall 
in blood pressure and increase m pulse rate How- 
ever, a total of 860 umts/kg of Intocostnn failed 
to stop the heart when given over an SO minute 
period 

A method for simultaneous recording of 
pharmacological and physiological data 1 * * * E L 

McC vwlei , A Mauro 5 (by invitation) and R G 
Grenell, Labys of Pharmacology and New o- 
Anatomy, Yale Umv School of Medicine, New 
Haven, Conneclicut In determining cause and 
effect of physiological events, time relationships 
are of primary importance At the present time, 
the effects of drugs on respiration and blood pres- 
sure are measured, using smoked drum kymo- 
graphs, the electrocardiograph, electroencephalo- 
graph, and nerve or muscle action potentials are 

i Aided bj a grant from The Fluid Research Tunds, Yale Um 

\crstty School for Medicine 

ti S Pubho Health Service Research Fellow in Biophysics, 

A ale tinnersity 


measured with separate instruments, and fre- 
quently on another animal When the mechanical 
and electrical recording are combined in the same 
system, it becomes unnecessary to duplicate an 
experiment to obtain the additional data Moie- 
over, since the recordings are simultaneous, any 
interrelation of one functional event w ith another 
can easily be correlated 

Ink writing oscillographs of the type used in 
electroencephalography have been adapted so as 
to record, on a single sheet of paper, as many as 
eight simultaneous phenomena These instru- 
ments have the advantage of being simple to oper- 
ate and maintain, and also minimize inertia effects 
and mechanical distortions 

The electroencephalogram and electrocardio- 
gram are recorded directly by means of the usual 
leads to the preamplifiers Muscular movements 
can be recorded easily on the oscillograph as a 
vanety of methods exist for converting such mo- 
tion into changes of electrical current, e g , Piezo- 
crystal 

Blood pressure, respiration (frequency and 
volume), pH and temperature are recorded on the 
oscillograph by use of Wheatstone bridges in con- 
junction with a carrier current amplifier system 

The purification of histamine for bioassaj 
Floyd C McIntire, L W Roth, and Joseph L 
Shaw" (introduced by H B Haas) Biochemist! y 
and Pharmacology Depls , Abbott Labys , North 
Chicago, Illinois Procedures by which histamine 
may be purified for bioassay generally involve 
either too many manipulations or too elaborate 
equipment for routine application to numerous 
samples The authors have developed a purifica- 
tion procedure for histamine which is well suited 
for use with a large number of samples As many 
as 50 samples of rabbit plasma have been carried 
through this procedure in 3 to 4 hours This proce- 
dure probably is also more selective for histamine 
than most other methods The steps are bnelly 
as follows 

Anhydrous sodium sulphate and trisodium 
phosphate are added to an aqueous solution of 
histamine to give a M / 1 solution of tri sodium 
phosphate which is nearly saturated with sodium 
sulphate This solution is shaken thoroughly with 
an equal volume of n-butanol The butanol phase 
is transferred to a tuba where it is filtered through 
a cation exchange material (cotton acid succinate) 
which takes up the histamine The histamine is 
removed from the cation exchanger by washing 
with dilute hydrochloric acid The strength of 
the acid is so chosen that wdien it is neutralized 
with sodium hydroxide a physiological salt solu- 
tion is obtained which can be assayed directly 
Histamine recoveries through this procedure are 
95 to 100 per cent of the theoretical value 
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Pharmacological antagonism between stereo- 
isomers of hexachlorcyclohevane B P Me 
Nvmvra (introduced by Stephen. Ivrop) Pharma- 
cology Section, Medical Division., Edgewood Ar- 
senal, Maryland There are four known spatial 
isomers of he\achlorcyclolie\ane The intravenous 
administration of the gamma isomer (“gammex- 
ane") produced convulsions and other clinical 
manifestations of central stimulation in normal 
rabbits and dogs The delta isomer produced 
symptoms of central depression m these species 
Prophylactic treatment with the delta compound 
reduced the mortality produced by the gamma 
isomer In curanzed dogs, “gammexane” elicited 
a “grand mal” type of electro encephalogram with 
concomitant rise of blood pressure and brady- 
cardia Prophylaxis \\ ifch, the delta isomer pre- 
vented these effects In dogs anesthetized with 
pentobarbital, however, "gammexane” did not 
evoke “convulsive” type electroencephalograms 
Moreover, it produced a profound fall of blood 
pressure with bradycardia in the anesthetized dog 
Local and systemic effects of 2-methyl 2, 4 
pentanediol (hexylene glycol) IV A McOwie 1 
(introduced by Hamilton H Anderson) Division 
of Pharmacology and Experimental Therapeutics, 
Umv of California Medical School, San Francisco 
Woodard, et al (Fed Proc 4 142, 1945) have 
reported previously on the toxicity of this com- 
pound Our findings were similar, e g the acute 
mtragastric LDm for mice was found to be 3 S 
ml /kg In rabbits no deaths occurred after 24 
hours exposure to doses ranging from 3 9-9 4 
ml /kg when applied to the skin by the cuff 
method of Draize, et al (J Pharmacol 82 377, 
1944) Local effects consisted of slight erythema 
and in one of the five animals a slight edema oc- 
curred Five rabbits were then exposed 15 times m 
a period of 20 days to 10 ml (approximately 3 0 
ml /kg ) applied to the shaved dorsal surface 
No other effects were noticed Upon sacrifice no 
pathologic changes were observed' The action of 
this glycol on the rabbit’s eye resembled that of 
95% ethanol rather than propylene glycol The 
acute systemic effects were attributed to its 
hypnotic action In mice, the hypnotic dose for 
50% of the animals was about 3 5 nil /kg , mtra- 
gastrically and about 2 5 ml /kg , intraperiton- 
eally The margin of safety would appear to be 
small Pulmonary congestion and hemorrhage were 
found in mice after either mtragastric or intra- 
peritoneal administration possiblv indicating the 
presence of a volatile, irritant metabolite 

\naleptic properties of 2, 4-dimethyl sulfolane 
W A McOmie (by invitation), R W Pickebixg 


i Aided bv a grant from the Shell Development Company 

Emery wile California 

j Dr Warren L Bostick Division of Pathology bmvversity 

of California VIcvlical School crammed sections of tissues 


(by invitation) and Hamilton II Anderson 1 
Division of Pharmacology and Experimental Ther- 
apeutics, Umv of California Medical School, San 

0 , 



Francisco A new agent (GHyCHCH GHCHj-CH- 
(DMS) was investigated for analeptic activity 
(method of Goodwm and Marshall, J Pharmacol 
84 12, 1945) and barbiturate antidotmg effect 
(method of Chakravartz, Ibid 67 153, 1939) 

in comparison with metrazol (M) and picrotoxm 
(P) In the table results in mice are summarized 


Doselex el a 
LDm 

Analeptic ratio 

Mortality ratio (after 
: Na pentobarbital 
(PBL) 


DMS 

M 

. 

P 

DMS 

M 

0 25 




13/20 

9/20 

0 5 

0 75 

0 69 d 

1 0 S9 4 

5/20 

8/20 

1 0 

0 63 

0 47 

0 54 

3/30 

1/30 

2 0 

0 53 

0 36 

0 59 

1/20 

1/20 

4 0 

0 36 


0 40 I 

3/20° 

14/20° 


° LD m (I P > in mice was found to bo 31 ms As for DJIS and 
32 mg /kg for metraxol from data of Chakra', arti 4 5 mg /kg 
for picrotown 

b Without treatment 22/28 mice died after PBL (HO mg /kg 

IP) 

c Deaths were duo to convulsive effects of analeptic 
d Data of Goodwin and Marshall 

DAIS decreased sleeping time of mice after PBL 
I V , similar toM undP Since the molecular w eights 
of DMS (148) and M (138) are similar, they have 
a similar molar order of activity DMS, equally 
effective i3 M against PBL, exhibited greater 
safety at lughej doses 

DMS promptly increased respiration in rats and 
rabbits depressed w ith PBL Oxygen consumption 
of rats depressed to 60% of normal (by 40 mg /kg , 
PBL, IP) returned to normal after 40 and 80 
nig /kg of DMS, I P Rabbits depressed with 
PBL, then given 25 mg /kg DMS, I V show ed an 
immediate rise in rate and amplitude of respira- 
tion Minute volume was more than doubled w ithin 
10 minutes aftei 25 mg /kg of DMS, I V , while M 
at the same dose caused less than 50% increase 
Duration of action was similar 

A protein-free fraction from desiccated thy- 
roid substance of physiologic action Arthur E 
Meter 3 and Jean P McEvven” (introduced by 
Arthur A Hellbaum) Prom The Maltine Thera- 
peutic Foundation, Brooklyn, N Y An extract lias 
been prepared from commercial desiccated thy - 


J Supported in part bj a grant from the Shell Development 
Conipan> EmcO'dle California -rIio supplied the 2 i di 
roethjl sulfolane 

Present address of both authors Res Labs Fellows Medical 
Mfg Co Inc New "iorh 14 
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roid that is soluble m water and alcohol, insoluble 
in ether It is an amorphous material containing 
up to 0 94% of iodine and at an average 5% of 
choline In assays on the frog’s rectus muscle the 
choline content, as found chemically, was con' 
firmed The substance does not contain acetylcho' 
line The physiological action, essentially of para- 
sympathetic charactei, is 20 times higher than 
corresponds to the choline content and differs from 
that of choline qualitatively The intestine is 
more evenly stimulated than by choline It de' 
depresses the blood pressure in the dog, cat and 
rabbit in ether anesthesia It produces a negative 
and later positive inotropic effect on the heart 
in silu as well as during perfusion by Langendorff’S 
method without a lasting dromotropic effect 
Respiration is temporarily retarded The intestine 
in situ is stimulated by systemic application It is 
stable against heiting with acid and alkali and 
retains a large part of its potency aftei atropimza' 
tion This behavioi differentiates it from histamine, 
adenosine compounds and Euler and Gaddum’s 
factor P Analogous e\ti lets, prepared from 
other organs, contained approximately the same 
percentage of choline Liver extract was less 
elficicious and contained adenosine compounds, 
splenic extract was characterized by a significant 
hist imino content and testicular extract had only 
as much activity as corresponded to its choline 
content 

The effects of thiosorbitol and of iodides on 
alphanaphthylthiourea toxicity in rats Bertram 
J Meyfu and Leon vrd ICarfl (introduced by 
Stephen Krop) Toxicology Section, Medical Di- 
vision hdgewood 1 rscnal, Md Of 19 compounds 

sled only thiosorbitol (Huvey and Tatum, ’47) 

d potassium iodide (Byenum, ’46) were success- 

1 in counteracting the effects of VNTU Negative 
results weie obtained with antihistamine drugs 
(benadrjl, p\ nben/amine), vasomotor drugs 
(epliedi me, corunine) iliphatic and aromatic 
amino mds (glaum paiaaminobenzoic icid, nico- 
tinic lcul), several xvlfhydrvl and labile sulfur 
compounds (cvstenu, B YL, sodium thiosulfate), 
a hexanehexol (sorbitol), aldehydes (dextrose, 
n hept ildehyde), i melinin precursoi (tyrosine), 
a proph\ 1 ictic against phosgene pulmonary edema 
(hevamethylenetetriimiK ) and therapeutically 
administered organic iodides (amyl iodide, lodo- 
acctic icid) 

Prophvl ictic ind therapeutic tests were con- 
ducted on albino Wist in rats divided into groups 
of ten Injections of kNTU (or in a few instances, 
phmylthioure i) were limited to not more thin 2 
intr ipcritoneal LD50’s, cquix ilent to ca 90-95 
per cent mort ility Potassium iodide given in the 
drinking water (l 76 mg /ml ) for 44 hours prior 
to the injection of 2 LDoO’s deer, used the number 
of deaths to 1/10 \ total of 250 mg of potassium 
iodide per kg, idmmistered subcutaneously in 6 


doses over a three day period resulted m a 4/10 
mortality Lower doses given either prophylac- 
tically or therapeutically by different routes failed 
to protect Thiosorbitol, 1 5 grams/kg , given 
either intraperitoneally or intramuscularly simul- 
taneously' with ANTU reduced the mortality of 
1 LD50 to about 10 per cent and of 2 LD50’s to 
approximately 40 per cent No decrease in mor- 
tality was obtained w’hen 2 5 LD50’s of ANTU 
were used However, animals receiving thiosorbi 
tol exhibited a definite delay in time of death com 
pared to the controls 

Site and mode of action of several cholinester- 
ase inhibitors Dorothea Starbuck Miller and 
Bensoxj Ginsburg (introduced by E M K 
Gelling) Toxicity Lahy and College, Uaiu of 
Chicago In order to test the hypothesis that cho- 
linesterase inhibitors owe their physiological ac- 
tivity to the accumulation of free acetylcholine 
centrally and/or peripherally, determinations of 
free acetylcholine w'ere made in biain and sub- 
maxillary gland of mice and rats following injection 
of prostigmine, physostigmine, a prostigmine an 
alogue, and di-isopropyl fluorophosphate Prostig- 
mine, physostigmine, and the prostigmine an 
alogue produce in appreciable increase in free 
acetylcholine at end organs (submaxillary gland) 
but not in brain, while DFP produces a threefold 
increase in brain acetylcholine but lias only a 
slight end-oigan effect Survivors and non-survi- 
vors of LD-50 doses of the prostigmine analogue 
or of DFP show no significant difference in free 
acetylcholine content of either brain or submaxil 
laiy gland The amount of acetylcholine liberated 
at the principle site of action of a cholinergic drug 
does not seem to be the factor pnmarily respons 
lble for its physiological activity 

Dogs treated with the prostigmine analogue 
(Ginsburg and Elder) show'ed abnormally high 
plasma glucose and inorganic phosphorus levels 
Pretrcatment with insulin gave protection against 
otherwise lethal (LD-100) doses of the prostig- 
mine analogue Insulin protection was obtained in. 
mice, was less effective in rits, and was ineffective 
in guinea pigs Insulin treatment did not affect 
the acetylcholine level unless shock was produced 
These results suggest tint the ability of parts of 
the nervous system to utilize glucose may be im- 
paired by cholinergic drugs and that tins effect 
upon glucose metibolism may be important to an 
understanding of then mode of action 

Relative importance of digitalis and mercurial 
diuretics in the treatment of advanced heart 
failure Walter Modell, Morris Plarimuiti r 
(by invitation), md Donai i> A Ci hike (by invi- 
tation) Dept of Pharmacology of Cornell Univ 
Medical College, and Cardiac Service s of Belk 
Israel Hospital and Hospital for Joint Diseases, 
Vlw York The relative importance of digit ills md 
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mercurial diuretics was explored in 47 ambulatory 
cardi ic patients w lth chronic advanced heart fail- 
ure who required mercurial diuretics to maintain 
reasonable comfort In 30 there was a normal sinus 
rhythm, in 17 auricular fibrillation 

The study was carried through 2 consecutive 
periods An S week control period during w hich the 
patient received digitalis and mercurial diuretics, 
followed by an S week period during which the 
mercurial was continued but digitalis was with- 
drawn Objective signs of failure (weight, ventric- 
ular rate, liver size, ankle edema), and the pa- 
tient’s subjective condition were noted at weekly 
mtervals 

In 78 per cent continuation of the mercurial in 
the absence of digitalis for the S week period did 
not disturb the control of failure, while in the re- 
maining patients, there was a marked progression 
of failure There was auricular fibrillation in 90 
per cent of the latter group, and in only 20 per cent 
of the former On withdrawing digitalis, accelera 
tion of the ventricular rate occurred in all patients 
with auricular fibrillation 

Factors other than the aberrent cardiac rln thm, 
age, sex, etiology, anatomical lesion, appeared to 
play no role in determining the dependence on 
digitalis 

It is suggested that, in patients with chronic 
advanced failure who require niercunnl diuretics, 
the mercurial is of greater importance in the con- 
trol of the heart failure than digitalis, but that in 
such cases with auricular fibrillation, digitalis 
may continue to serve i useful purpose which is 
not as apparent in those w ith a normal rhythm 

The action of tetraethylammonium on receptor 
mechanisms Gobdox K Moe, Richard II 
Lions (by invitation), Sibllv VV Hoobler (by 
invitation), and Rosalie Neligh (by invitation) 
Depts of Pharmacology and Infernal Medicine, 
Umv of Michigan In certain patients with ar 
teriosclerotic disease of the extremities tetra 
ethy lanimomum (TEA) lias been shown to relieve 
pain w ithout causing an increase of skin temper t 
ture or of hand blood flow These observations 
suggest interruption of pain patliw ays, either aen 
trally or at the sensory endings Except with ex 
cessive doses no fulure of sensorv perception 
occurs in normal subjects TEA does not prevent 
the pain induced by repeated contraction of the 
muscles of an arm in which the circulation has 
been interrupted by application of a tourniquet 
The mechanism of pain lelief in cert un viscular 
disorders is therefore obscure 

The only receptor thus fir studied which is 
blocked by TE A is the carotid lortic bod} mecli 
anism The hyperpneic response to injection of 
large doses of acetj lcholanc in the atropinized 
animal, and the h}perpnea induced b} nicotine 
and other sinulir compounds can be blocked by 
continuous infusion of TE A The inhibition ap 


pears to be competitive, for larger doses of the 
stimulant compounds will again cause respiratory 
stimulation, which can in turn be blocked out by 
increasing the rate of infusion of TEA 

If this blockade were central rather than pe 
npheral, the reflex response to cyanide should also 
be abolished, but this is not the case, TEA does 
not diminish the respiratory stimulation produced 
by cyanide Interruption by TEA of the response 
to acety leholine of this unique receptor organ may 
be based upon the embryologieal relationship be- 
tween the carotid glomus and the sympathetic 
ganglia [ Aided by a grant from the Life Insurance 
Medical Research Fund ] 

Reproductive tract modification in the female 
opossum during and following exposure to light 
Charles F Morgan (introduced by T Ixop- 
pnnvi) Dept of Pharmacology and Materia 
Mcdica, Georgetown Umv , School of Medicine 
Daily increasing increments of light from mcandes 
cent lamps c lused a stimulation of the atrophic 
reproductive tract of the adult female opossum 
during the anestrous nonbreeding season Weekly 
laparotomies were made, measurements obtained 
showed that exposure to light was without stimu- 
lating effects until total daily intensity reached a 
threshold, after which weight and size responses 
were noticeable Lights stimulated reproductive 
tissues in control animals with eyes removed and 
those with optic nerves cut Histological prepara- 
tions revealed in abundance almost cystic ovarian 
follicles in light treated animals, while anestrous 
controls had only a few small follicles Uterine 
endometrium showed the greatest stimulation 
Cormfication of the epithelial lining of the uro- 
genital sinus occurred with estrus type “vaginal” 
smear The stimulation varied with light intensity 
In cages receiving light intensities of 15 10 and 
6 5 foot candles at the front, middle and back, 
lespectivcly, the average increase of ovarian weight 
w as 2 1 times and of utenne diameters 1 5 times 
those of the normal anestrous opossum In cages 
with increased light intensities of 25- 15- and 12 
foot candles at the front, middle and back, an 
average ovarian weight increase of 3 3 times and 
average uterine diameter increase of 2 S times 
those recorded for the anestrous opossum resulted 
All stimul ation ceased and organs under observa 
tion resumed appeirancc of atrophic anestrous 
reproductive sy r stem when duly exposure to light 
was reduced below threshold vilues, or when the 
animals were returned to normal daylight inteusi 
ties of December 

The effect of tetraethylammonium bromide on 
morphine hyperglycemia in dogs JvviesL Mor 
risox Dept of Pharmacology Emory Umv , 
Georgia The blood sugni of normal fasting dogs 
rises rapidlv following subcutaneous injection of 
10 mg /kg of morphine sulfate — at times becoming 
two or three times is high as the normal level in 
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following injection On the basis of this relation- 
ship a quantitative assay has been devised for the 
determination of pyrogens in water and biological 
materials For this assay a “pyrogen unit’’ has 
been adopted and defined as the quantity of pyro- 
gen per kg of body weight causing an average rise 
of 1 0°C in rectal temperature A standard curve 
conforming to this definition has been established 
for evaluating assay results The biometrical 
basis for the standard curve and the leproducibil- 
lty of results in routine assays will be described 
Sulfathiazole clearance as a measure of glo- 
merular filtration rate S Anderson Peoples, 
Don W Cii\pman (by invitation), and H F 
Arnold (by invitation) De-pl of Physiology and 
Phannacology, and Dept of Medicine, Baylor 
Umv College of Medicine, Houston, Texas Simul- 
taneous clearances of sulfathiazole and creatinine 
were detei mined in ten dogs When coirected for 
the fi iction of sulfathi izole bound by the seium 
albumin, the ratio of the cleatances was 1 00 db 
10% The free/total ritio w is determined by ultra - 
filtrntion and can be calculated fiom the foimuli 


Free/ lotnl = 


1 

Iv X Albumin + 1 


where K = 0 32 Low clear inces were obtained 
w hen the ui me pH fell below 7 2 and high values 
when it was above 7 7 

Simultaneous cle nances of sulfitluazole and 
liiulin were detei mined on 20 human subjects 
with normal md diseased kidneys The free sulfa- 
thiazole w is calculited from the above formula 
except thit K = 0 45 The ratio of the two clear- 
ances was 1 0 ± 15% both in the controls and pa- 
tients with renal dise ise The pH of the uiine is 
not as linpoitant i factoi as it is in the dog in that 
good igrcement w is obtained between the pH 
range 6 2-7 S 

The sulfitluazole clcai nice gives an accuiate 
im isuu of the glomeiulir filtration late in both 
the dog and mm It is of pirticular usefulness in 
m in suite the sulfitluazole is given orally, and 
tcts-vin determinations are easily earned out 
Investigation of l'-ethyl-3,6-diniethyl-2-phe- 
yl-4-pjriinido-2'-cyanine chloride (C M R Cen- 
ter No 863) for possible therapeutic utility in 
human filanasis Lxwiiencl Pliers, Aemd 
Higvsiu (by mvit ition) md Arnold D Wllch 
Dept of Phot macologi/, School of Medicine, If est- 
trn Rtsirie l mv , Clutland, Ohio This compound, 
in uldition to jiosscssmg in irked intifilari il ac- 
tivitv igainst L car inn, produced less vasodepres 
sion md less lot U tissue damage than other cy- 
tntiies studied Lot il injury following subcutane 
ous injection was sufficient , however, to prohibit 
idniuustr ition by this route, further, much of the 
drug was retained at the injection site Missive 
oral doses produted only occasional cures 

Mute the drug w is is effective when adminis 


tered intraperitoneally once daily as when given at 
S-liour intervals, intravenous therapeutic experi- 
ments were devised In these, cotton rats infected 
w ith L carimi w ere employed , experimental v ari- 
ables were the magnitude of individual or total 
doses, and the interval between individual dosages 
Cures resulted in practically all cases after the 
intravenous administration of 6 doses, each of 1 0 
mg of #863 pel kg , with dosage intervals of 1, 3 
or even 7 days 

The maximally tolerated single intravenous 
dose on all schedules appealed to be 10 mg /kg , 
fatalities consistently occurred at higher levels of 
dosage 

Extensive toxicological studies in dogs and in 
monkeys have been based on similar schedules of 
intravenous dosage, these disclosed a mild and 
revei sible renal damage at high dose levels as 
the only chronic toxic manifestation Through 
facilities affoided us by the School of Tropical 
Medicine, San Juan, Puerto Rico, preliminary 
therapeutic tnals of this compound have been 
initiated in human subjects infested with Wuch 
eiena banciofh Data on these therapeutic trials, 
dqnved from changes in the number of circuhting 
nncrofil iriae, aie now being collected 

The chronic toxicity of l'-ethyl-3,6-dnnethjl- 
2-phenyl-4-pyrimido-2'-cyanine chloride (CMP 
Center No 863) for dogs and monkeys Liw 
RENcr Peters, William B Wartman, Allen 
Moorl (by invitation), Aevie Higashi (by invi- 
tation), and Ernlst Budding Dept of Phaima 
oology, School of Medicine, Western Reserve Umv , 
Cleveland, Ohio, and Dept of Pathology, School of 
Medicine, Northwestern Umv , Chicago, Illinois 
This compound was administered intravenously to 
dogs and monkeys, by synnge or venoclysis, in 
doses of 5 to 10 mg /kg at intervals of 2, 3 or 7 
day's foi b to 10 weeks Blood counts, and the con- 
centr ition of hemoglobin and of plasma proteins, 
remained at normal levels Liver function, is 
indie ited by plasma protein, and bilirubin values, 
bromsulfalein and thymol-turbidity tests, te- 
mained normal md glucose tolerance curves were 
unclnnged Hematologic studies in growing albino 
tats confirmed the findings in dogs and monkeys 

Gioss and microscopic study of organs removed 
at lutopsy showed no pathologic changes except in 
the kidney s The convoluted tubules (in most 
cases, the pioximal tubules) showed some cloudy 
swelling, with increased staining properties ffhe 
glomeiuh were unaltered, cellular infiltration was 
pricticnlly absent, and no nuclear changes sugges- 
tive of necrosis occurred Only in a few c ises, at 
high dose levels, was there a concomitant decrease 
in renal function, as indicated by uremia and by 
decre ised creatinine and p aminohippur ite cle ir- 
mccs In these cases the uremia was readily re- 
versible, if therapy was discontinued Additional 
therapy led to permanent uremia with little in- 
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tensification of histologic changes The relative 
role played by the vasodepressor effect of this 
compound and its presence per so m high concen- 
trations in renal tubular cells remains to be eluci- 
dated 

Since no pathologic changes followed the use of 
this drug, as described, except reversible altera- 
tions in the kidney, the drug was given cautious 
clinical trial m man No evidence of systemic toxic- 
ity was seen 

Time relationships in the reversal bj BAL of 
the chemotherapeutic effect of mapharsen Carl 
C Pfeiffer, Elizabeth H Jennev (by invita- 
tion), md Chvrles A Ross (bj invitation) 
Depl of Pharmacology, Umv of Illinois College 
of Medicine, Chicago 12 When rats heavily in- 
fected with T equiperdum were treated with ail 
intravenous dose of 5 nig /kg of Mapharsen, the 
trypanosomes, as determined by microscopic in- 
spection, disappeared from the peripheral blood 
within 15 to 45 minutes When BAL (75 mg /kg ) 
w is given intramuscularly in oil w ithin 5 minutes 
after the intravenous dose of Mapharsen the try 
panosomes (per cu mm ) did not decrease, thus 
indicating a prompt and complete reversal of the 
chemotherapeutic effect If the BAL injection was 
delajed a reversal of the chemotherapeutic effect 
was obtained up to three hours after the disappear- 
ance of the trypanosomes from the peripheral 
blood Thus ten out of thirteen rats relapsed when 
BAL 75 mg /kg was given three hours after “ap- 
parent cure," as shown by the disappearacce of 
motile forms from the blood stream All of the con- 
trol rats were cured with 5 mg /kg of Mapharsen 
The data are interpreted as indicating 1) a 
latent focus of trj panosomiasis in some organ of 
the lat or a quiescent capillary blood flow effect, 
2) a pleomorphic and more resistant form of the 
trjpanosonie, or 3) the failure of microscopic 
eximination to reveal occasional non motile forms 
of the trypanosome winch would eventual!} 
be phagocj tized Transplants of the organs of Mu 
pharsen treated rats to B AL treated recipients 
indicate that the later h> pothesis is the most 
probable 

Antidiuretic response in dogs following intra- 
carotid injection of hjpertomc sodium chloride 
solution Cvlvin Pllvihof, J Victor Stev enson 
and J ivies L P Toman Depth of Pharmacology 
and Physiology, bmo of L lah School of Medicine, 
Salt Lake City, Vtah Preluninarj studies were 
undertaken to determine whether the hjpothal 
lime pituic} te sjstem could be activated directly 
Adult female dogs anesthetized with pentobarbital 
were hvdrvted l v with sufficient hypotonic 0 3% 
N iCl solution (100 cc /kg ) to produce a control 
diuresis Glomerular fdtration rates (creatinine 
cleiruices) were followed and urine volumes de 
Urmined at 15 minute intervals H> pertomc 
U5%) NvCl solution (2 5 cc /kg /nun ) w is in 


jected over a 2 minute period directly into the 
common carotid artery Osmotic balance was main- 
tained by simultaneous intravenous (femoral) in- 
fusion of 0 3% NaCl solution 

Intracarotid hypertonic solution reduced urine 
flow to 25% to 35% of the control This reduction 
was accompanied by increased percentage reab- 
sorption, since filtration rates were not appreciably 
changed Post pituitary substance (4 units/kg ) 
produced an equivalent reduction in urine flow 
(Anesthetized animals are quite refractor} to 
exogenous post-pituitary extract ) Urine collected 
from dogs receiving intracarotid hypertonic NaCI 
solution produced marked antidiuresis when in- 
jected (2 cc /kg ) into an unanesthetized bioassay 
dog, w ithout changing filtration rate , control urine 
exhibited no antidmretic action 

These results confirm for anesthetized animals 
the observation of \ r erney (Lancet 251 781, 1946) 
that antidiuresis follows intracarotid injection of 
hj pertomc solutions in unanesthetized dogs In 
addition, the present experiments indicate that the 
antidiuresis is not attributable to systemic effects 
of hypertonic solutions, that it is accomplished by 
increased tubular reabsorption, and that it is asso 
ciated with the appearance of an antidiuretic sub 
stance in the unne The results present additional 
evidence for direct activation of the hypothalamic 
pituicyte s}stem by a h} pertomc environment 
Comparative measurements of the antihista- 
mine effects H J Prvtt (b} invitation), and R 
Beutner Dept of Pharmacology, Hahnemann 
Medical College Freshly excised strips of guinea 
pig ileum suspended in T}rode solution were con- 
stricted bj the addition of 10 gamma of histamine 
to the bath (containing 100 cc at 38°C The muscle 
lever was weighted in such a manner that the 
height of the excursion was 40-60 mm Var}ing 
amounts of the drugs, listed m the following t ible, 
were then added to the bath and precisely one 
minute Liter the same dose of histamine was re- 
peated We determined the amount of drug which 
caused at least 50% reduction in the ileal spism 
due to histamine The data demonstrate the su- 
periority of p} ribenzaimne , local anesthetics have 
only a feeble anti histamine effect 

Compound Do! * <m S 

100 cc ) 

Dietln laraino-ethj 1 p aminobenzoatt HCl 
(Procaine) 50 000 

Monobut} 1 amino ethv 1 p ammo benzoate HCl 

(Monocaine) 50 000 

Metlijl bept>l amino 2 2 dimethyl ethjl p 
aminobenzoate HCl (Octocmno) 0 2500 

Butjlo\>cinchomc acid dietliil eth>Iene di 
amine HCl (Vupercame) 0 1000 

B dimethj 1 ammo etbj 1 Benzhj dryl ether HCl 
(Bcnadrjl) 0 002o 

Benzjl pjndjl diethjl ethj lenediamine HCl 
(Pj nbenzannno) 0 0005 
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The effect of neostigmine (prostigmine) on 
the actions of tetraethylammomum (etamon) in 
dogs and man M J Reardon (by invitation), 
F A Marzoni (by invitation), and James P 
Hendrix Depts of Surgery and Medicine, Duke 
Umv School of Medicine, Durham, N C Acheson 
and Moe (J Pharm & E\p Therap 87 : 220, 1946) 
and others have shown that the actions of etamon 
on the autonomic nervous system are due to block 
of efferent pathways in autonomic ganglia Because 
of the known effects of prostigmine on ganglionic 
transmission we tried the effects of this drug dur- 
ing the course of experiments with etamon in dogs 
Etamon produced typical effects of block of pressor 
reflexes, hypotension and loss of sensitivity of the 
cardiac vagus to faradization After these effects 
w ere apparent 0 5-1 0 mg of prostigmine was 
given iv with rapid and dramatic relief of etamon 
effects, blood pressure rose, bilateral carotid occlu- 
sion again produced hypertension and the sensitiv- 
ity of the cardiac vagus to faradization was re- 
stored 

Patients given etamon developed postural hypo- 
tension, abolition of response to carotid sinus 
pressure and expiratory breath holding, partial 
paralysis of accommodation and pupillary reflexes 
Prostigmine 0 5-1 0 mg i v then caused rapid 
recovery of accomodation and pupillary reflexes, 
loss of postural hypotension, rise in B P from 
breath holding, and bradycardia with hypotension 
from carotid sinus pressure 

It is concluded that prostigmine antagonizes 
the effect of etamon on autonomic ganglia and that 
it is an effective antidote for the latter drug This 
observation is of significance from the standpoint 
of the implications concerning the mode of action 
of etamon and also in the clinical use of the drug 

The effect of ureteral ligation, mercury bi- 
chloride, and phloridzin on the gluconeogenic 
function of the kidney of the eviscerated rat 
Roger M Reinecke, Guilford G Rudolf, and 
Melvin Bryson (introduced by Leo T Samuels) 
Dept of Biological Chemistry, Umv of Utah, 
Salt Lake City, Utah Ureteral ligation does not 
prevent the kidney from acting as a source of 
v ood sugar Mercury bichloride, however, appar- 
ntly does eliminate this function Furthermore, 
ureteral ligation does not interfere with this ac- 
tion of mercury Phloridzimzation, on the other 
hand, does not prevent the gluconeogenic function 
of the kidney 

The ineffectiveness of ureteral ligation in pre- 
senting either renal gluconeogenesis or the toxic 
action of mercury suggests that this maneuver 
may not halt glomerular filtration in the rat On 
the other hand, these findings taken with the 
observation that phloridzimzation is also ineffec- 
tive in stopping the formation of sugar in the kid- 
ney , may indicate that this function is independent 


from that by which glucose is resorbed from the 
glomerular filtrate [Supported by a grant from the 
John and Mary R Mar lie Foundation ] 

Renal excretion of the tetraethylammomum 
ion Barbarv R Rennick (by invitation), Gor- 
don K Moe, Sibley W Hoobler (by invita- 
tion), Rosalie Neligh (by invitation), and Rich- 
ard H Lyons (by invitation) Depts of Pharma- 
cology and Internal Medicine, Umv of Michigan 
The tetraethylammomum ion (TEA) , like choline, 
forms a precipitate with Remecke salt This is the 
basis for a simple colorimetric estimation of TEA 
in urine 

In the dog and in man, nearly 100% of a paren- 
terally administered dose of TEA can be recovered 
in the urine In normal man, 50% of an intravenous 
dose is excreted m about 30 minutes, and 50% 
of an intramuscular dose in 300 minutes, only 
5-15% of an oral dose can be recovered Subjects 
with severe renal damage excrete the drug less 
rapidly 

In dogs 50% of an intramuscular dose appears 
in the urine in about three hours Suspension of 
the drug in beeswax-propylene glycol mixture 
does not significantly delay excretion 

In several experiments TEA was infused into 
the left renal artery in anesthetized dogs At in- 
fusion rates of 0 5 mg /min the extraction was 
50-70%, indicating a tubular excretory mechanism 
At higher infusion rates the extraction percentage 
diminished, approaching or falling below the values 
characteristic for substances excreted by glomeru- 
lar filtration only At low blood levels the drug is 
excreted more efficiently than at high levels, 
cumulation will occur in dogs when the drug is 
infused intravenously at a rate of 0 5 mg /kg /min 
[Aided by a grant from the Life Insurance Medical 
Research Fund ] 

Pharmacologic action of some quarternary 
ammonium derivatives of procaine R IC Rich- 
ards, L W Roth (by invitation), and K Kueter 
(by invitation) Dept of Pharmacology, Abbott 
Labys , North Chicago, Illinois The ethyl and 
methyl iodides of procaine, as well as the ethyl 
and methyl iodide of the dimethylamino analogue 
of procaine were prepared by Dr M B Moore 
None of them are local anesthetic They are more 
toxic than the tertiary compounds and fail to ex- 
hibit the marked convulsive action of procaine in 
guinea pigs The ethiodide of procaine has been 
studied most intensively In agreement with 
French workers (Hazard and Corteggiam, Compt 
Rend Soc Biol , 222, 921, 46), this compound was 
found to possess a marked pressor effect upon the 
blood pressure of the dog This action was shown 
to be definitely of a nicotine like nature In the 
cat, however, only the depressor phase of this ac- 
tion could be demonstrated The paralyzing effect 
upon the superior cervical ganglion was of shorter 
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duration than that of nicotine Epinephrine con- 
tinued to produce pressure responses in both 
species and to contract the nictitating membrane 
of the cat after this compound had acted upon the 
ganglia Preganglionic stimulation of the superior 
cervical ganglion became ineffective at this stage 
Toxic effects of varying doses of kerosene ad- 
ministered by different routes J A Richardson 
and H R Pratt-Thomas (introduced by R P 
Walton) Depts of Pharmacology and Pathology, 
Medical College of South Carolina, Charleston 
In explaining the cause of death following acci- 
dental ingestion of kerosene emphasis has been 
given to the thesis that blood-borne kerosene 
absorbed from the gastro-intestinal tract acts to 
produce a characteristic type of pulmonary injury 
(Deichmann et al , Ann Int Med 21 S03, 1914 ) 
The experiments reported here further demon- 
strate that typical lung injury can follow adminis- 
tration of kerosene by routes other than direct 
aspiration into the lungs as by intraperitoneal 
injection, intravenous injection, by direct injec- 
tion into the stomach with cardia ligated and by 
introduction into Thierry fistula loops Considera- 
tion of dosage and degree of lung damage, how ever, 
favors the conception that aspiration is the most 
serious and usual feature of such poisoning as it 
occurs clinically (Waring, Am J Med Sc , 185 
325, 1933 , Nunn and Martin, JAMA 103 472, 
1934 ) Intratracheal doses produced death or ex- 
tensive congestion and consolidation in doses (per 
kgm ) of 0 25 cc Comparable effects were obtained 
with intravenous doses of 0 5 cc Less marked 
effects followed intraperitoneal doses of 10 cc 
(rabbits), mtragnstric doses of 33 cc (dogs with 
cardia ligated), and stomach tube doses of 35 cc 
(rabbits) and 30 ce (dogs) 

The response of patients with thiouracil-m- 
duced rnywedema to desiccated thjroid Douglas 
S Riggs (introduced by Otto Krayer) Laby 
of the Fairfield Slate Hospital, Newlonn, Connecti- 
cut Two euthyroid schizophrenic patients were 
treated with 0 6 to 0 9 grams of thiouracil per day 
Three to six months were required to produce any 
significant metabolic abnormalities Parallel de- 
creases in basal metabolic rate and serum protein- 
bound iodine preceded the development of large 
soft vascular goiters Ultimate decrease of the 
serum protein bound iodine to zero suggested com 
plete block of thyroid hormone sy nthesis If this 
block were assumed to exist from the beginning of 
thiouracil medication, there was a marked dis- 
crepancy between the time needed to attain 
my xedenutous levels and the calculated daily out 
put of hormone, assuming a normal initial store of 
preformed hormone 

After a myxedematous state was clearly estab- 
lished, gradually increasing amounts of USP 
desiccated thyroid were administered while thiou- 


racil was continued Approximately 200 milligrams 
of desiccated thyroid per day was required to re- 
store the metabolic and biochemical status to 
normal, and to cause complete disappearance of 
the goiter The rate of response was similar to that 
of patients with spontaneous myxedema Larger 
amounts of thyroid up to 500 mgms per day caused 
disproportionately small further increases in the 
metabolic rate and serum protein-bound iodine, 
increases similar to those seen in euthyroid sub- 
jects taking large daily doses of thyroid On cessa- 
tion of thyroid medication, the serum protem- 
bound iodine fell rapidly to subnormal levels, re- 
turning only slowly to normal 

It was concluded that patients w'hose thyroids 
are completely blocked by thiouracil, exhibit 
tolerance to large amounts of desiccated thyroid 
similar to that seen m euthyroid subjects 

Certain aspects of carbohydrate metabolism 
m normal animals and in animals poisoned with 
U-mtrate, U-chlonde and alloxan Eugene 
Roberts, Charles Bishop (introduced by Ray- 
mond M Bieter) Division of Pharmacology and 
Toxicology, Dept of Radiology, School of Medicine 
and Dentistry, The Univ of Rochester, Rochester, 
N Y The purposes of these experiments were 
(a) to study and compare the effects of the inhala- 
tion of uranium salts and the injection of alloxan 
on glucose tolerance m rats and on the ability to 
form liver and muscle glycogen under standard- 
ized conditions and (b) to determine the effects in 
dogs of the inhalation of uranium nitrate on the 
levels of blood glucose, lactate and pyruvate at 
intervals following injection of glucose 

There were no marked abnormalities in car bo 
hydrate distribution before or after fasting in 
rats exposed to a dusty atmosphere of 19 mg /m 3 
U-mtrate for 30 hours over a period of six days 
After the injection of glucose, however, the extra 
sugar could not be disposed of in a normal manner, 
and although the formation of liver glycogen was 
undisturbed, the glucose level remained irregularly r 
high, reflecting a decreased ability of the animal to 
form muscle glycogen The difference could not be 
attributed to urinary excretion of the injected 
glucose Rats exposed for 12 hours to an atmos- 
phere containing approximately 13 mg /m* of 
UC] 4 did not differ appreciably from normal rats 
in the fasted state, but lost the ability to remove 
normally injected glucose from the blood stream 
and to form and retain liver glycogen in the normal 
fashion The alterations in the carbohydrate me- 
tabolism m the poisoned rats were not comparable 
to those observed m diabetic rats which showed 
much higher glucose at all times and practically 
no ability to form liver glycogen The muscle gly- 
cogen values of the diabetic rats were also generally 
lower These findings arc consistent with the fail- 
ure to find any insulin producing abnormality in 



3b6 


FEDERATION PROCEEDINGS 


U-poisoned animals The fluctuations in liver 
weight of all experimental animals at various time- 
intervals differed significantly from those estab- 
lished by the normal controls 

The glucose tolerance curves of dogs undergoing 
an exposure to 19 mg /m 3 of U-mtrate were gener- 
ally higher than normal In dogs suffering from the 
acute effects of U-poisoning, the blood lactate and 
pyruvate curves in general failed to exhibit the 
characteristic rise at the one-quarter to one-half 
hour period after injection of glucose Clinical 
recoiery in the eise of one dog was accompanied 
by a return to normal with respect to all criteria 
studied The above findings are correlated with 
the biochemical distuibances resulting from the 
nephrotoxic action of uranium compounds 

Studies on the toxicity of para-aminobenzoic 
acid in rats Eugene D Robin (by invitation), 
Celia White Tabor (by invitation), and Paul 
K Smith Dept of Pharmacology, The Geoige 
Washington Umu School of Medicine, Washing- 
ton, D C The acute toxicity of para aminobenzoic 
acid in rats was investigated by administering 
orally single doses of the drug suspended with 
acaci i, or equivalent amounts of sodium para- 
aminobenzoate A dose of ten grams pei kilogram 
resulted in the de vtli of approximately 90 per cent 
of the immature rats and about 45 per cent of the 
adult rats When the soluble sodium salt was ad- 
ministered, hyperemia of the distal segment of 
the stomach was pionounced Administration with 
acicia appears to diminish the degree of mucosal 
injection, without appreciable effect on the tox- 
icity 

To determine the chronic toxicity of paia- 
ammobenzoic acid, adult rats were maintained 
on a synthetic diet, with 4 per cent para-amino- 
beii7oit icid added to the diet Duung the two 
months they' were observed, the only hemato- 
logical change was a modeiate leycocvtosis in the 
experiment il amnia's These animals showed a 
modcrati weight loss compared to the controls 
Whin sainfued no gross pathology' was observed 
V group of 10 day old l its was maint lined on a 
diet to which 0 per cent pari aminobenzoic acid 
w is uldid \ftir 2& diys, no significant changes 
r< obsem d in orythiocyte, leucocyte or platelet 
milt Tin c xpi rimcntal inimals showed i G3 pei 
i out mort dit \ by the end of i month [ Supported 
bu a grant f tom thi \avy Department ] 

effect of tetraethylammomum chloride on the 
urinary bladder of the cat M iu\ V Root (intro- 
duced b\ Otto lxrnei) Dept of Pharmacology, 
Uarianl Vcdual V haul Isometric records of 
parti dl\ filled bladders were made on cats which 
we re either dceeri br it e d or under chloralose anes- 
t he si i I-arge single intrivenous doses of tetra- 
ethylammomum chloride (1 to 3 mg /kg ) were 
necessary to produce in effect on the bladder 


The normal rhythmic contractions of the in- 
tact bladder are abolished for 2 to 4 minutes 
Return to normal rhythm is abrupt and no lasting 
change in tone occurs In the acutely denervated 
bladder (pelvic and hy r pogastnc nerves cut) tetra- 
ethylammomum chloride produces a slight rise in 
bladder tone and a decrease in the height of the 
concentrations wduch last for 2 to 3 minutes Dur 
mg stimulation of the jire ganglionic pelvic nerves 
of the acutely' decentralized bladder, tetraethyl- 
ammonium chloride produces an effect identical 
with that produced in the intact bladder In the 
acutely decentralized bladder tetraethylammo 
mum chloride decreases the height of the abrupt 
contraction produced by either pre- or post 
ganglionic stimulation of the hypogastric fibers 
Tetraethylammonium chloride given during hypo- 
gastric stimulation (after the initial contraction) 
produces an effect identical w ith that produced m 
the decentralized unstimulated bladder 

Some pharmacological properties of a new 
anti-histamine compound L W Roth (by invi- 
tation), R K Richards and I M Shepperd (by 
invitation), Dept of Pharmacology, Abbott Labys , 
North Chicago, Illinois Pharmacological studies 
w ith — N (a pyridyl)-N (u-thenyl)-N', N'-dimeth- 
ydethylenediamine hydrochloride (AH 42) have re 
vealed the following 

AH-42 exhibits antihistaminic and anti an- 
aphylactic properties in a variety of tests On the 
isolated guinea pig ileum strip, 0 002 nucrograms/ 
cc produced an inhibition of 75% or more to the 
subsequent contraction induced with 0 005 nncro- 
grams/cc of histamine (base) Repeated washing 
y\\as necessary to eliminate all residual protection 

With rabbit intestine, the antispasmodic ac 
hvity of AH-42 against barium chloride was ap 
proximately 50% th it of papaverine, but only 
weakly effective against acetyl choline when com- 
pared to ati opine 

In the anesthetized t it, depressor effects of 
small doses of histamine were m irkedly diminished 
by' the pievious intravenous administration of 
10-20 nucrograms of AH 42 

In guinea pigs, where the LDioo of intravenous 
hist imine base was determined to be 0 01 mg /kg 
5 mg /kg of VII-42 given mtrapeiitoncally 15 
minutes previously permitted survival of animals 
given 60 times the LDioo of histunino mtri 
venously 

The same or smaller doses of VII-42 idnnnis- 
tered subcutaneously jiroiided definite piotection 
against anaphylaxis in sensitized guinet pigs sub 
sequently given i shocking dose of antigen mtri 
venously' 

\euto toxicity of HI 12 has been determined 
by various routes on mice, rats, guinei pigs, eits, 
md dogs, and chrome toxicity tests ire in progress 
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Results have indicated a favorable therapeutic 
index 

In doses below 1 mg /kg intravenously, no 
significant effects on blood pressure were noted 

The excretion and retention of nonprotein 
nitrogen (NPN) in animals poisoned with uran- 
ium A Rothstein, D Dittman, H Berke, 
J T Minor (introduced bx Raj niond M Bieter) 
Dtvision of Pharmacology and Toxicology, Dept of 
Radiology, School of Medicine and Dentistry, Vmu 
of Rochester, Rochester, New York Within a day 
or two after exposure of animals to toxic levels of 
uiamum dusts, there is a decreised rato of excre 
tion of NPN, followed after i similar interval bj 
an increase in the NPN of the blood Urea and 
creatinine nitrogen follow the same course of 
events, but creatine and ammo acid nitrogen do 
not There is a rise m creatine nitrogen in the 
urine which only appeals when there is a rise m 
blood NPN However, rate of the urinal y amino 
acid nitrogen (A4.N) excretion is increased m 
cases of mild uranium poisoning where there is no 
increase in blood NPN The increased excretion 
of AAN is one of the most sensitive earlj tests of 
poisoning (especiallj m rabbits) whereas the in 
crease in blood NPN occurs much later and is a 
sign of more severe mjurj A more satisfactory 
test than the excretion rate of VAN is the ratio 
of urinarj VAN to creatinine nitrogen (CN) 
The AAN/CN ratio remains constant in control 
animals, but increases in from 1 to 5 days after 
uranium exposure depending on the dose, and re 
mams high if exposure is continued over a 5 week 
period The ratio is roughlj proportional to the 
intensity of the exposure The increased -VAN 
excretion in uranium poisoning is renal in origin 
and is not accompanied b\ an increase in blood 
AAN 

Biological properties of a soluble derivative 
of riboflavin Jacob Sacks K vim Schoen (by 
invitation), and S M Gordon (by invitation) 
Research Labys of Endo Products, Inc , Richmond 
Hill, \cw York V series of methylol derivatives 
of riboflavin lias been prepaied, the members of 
which are much more soluble in water than the 
parent substance Studies of the riboflavin ac 
ti\ lty of these substances were made bj the mi- 
crobiological method, ind on the basis of these, 
one was selected for more complete investigation 

This substance contains S2 6 per cent equivalent 
of riboflavin as determined bx nitrogen content 
ind photofluoremetne assaj , tnd is soluble m 
water at room temper iture ind pH 7 to the extent 
of S per cent On i weight basis, it is one third is 
effective is nbofku m in supporting the grow th of 
L caset (these microbiological assnj s w ere carried 
out bx Mr E Gottebinan) 

Bj the rut growth method of issaj , the material 


has been found to be about two thirds as effective 
as riboflavin, on a weight basis 

The relntivelj high solubility in water has per- 
mitted the determination of the acute toxicitj 
The LD W in young rats, by intravenous injection 
is about 700 mg per kg In mature rats, the LD a 
bj intravenous injection is about 300 mg per kg 
In rabbits, the LD W by this same route is about 
75 mg per kg 

The chronic toxicitj r is ipparentlj quite low 
V oung rats fed on a diet w Inch furnished approx- 
imate^ 1 grim per kg per day, showed growth 
equal to the control group over a two month pe- 
uod 

Further studies of the biological properties of 
this substance are in progress 

Investigation of the psjcho-chemical basis of 
visual hallucinations produced by mescaline 
Kcrrr Salomon, Thoxiis Thau, and Bexeri/i 
Westcott Gabrio (introduced by A Gilman) 
Dept of \ europsgchialry, Washington Umv 
School of Medicine, Saint Louis, Missouri Mesca- 
line (3 4 5 tnmethoxyphenylethylannne) pro 
duces hallucinations in man The foremost action 
of the drug is probablj due to a stimulation of the 
higher brain centers, especially those concerned 
with vision 

This is i report of the metabolic fate of mesca- 
line m man and an attempt to correlate the bio 
chemical data observed with psycho-phj siological 
changes occurring in the subjects after ingestion 
of the drug With the methods employed, it was 
hoped to arrive at a better understanding of the 
phj siological basis of visuil hallucinations pro- 
duced by mescaline 

Mescaline sulfate (200, 300 and 400 mg respec- 
tively) was given orallj to six patients, 5 schizo- 
phrenics, and one psychoneurotic who served as 
the "normal” control Lnne was collected at inter 
xals for eighteen hours, and the excretion product 
measured bj the estimation of methoxy groups, 
following Zeisel with slight modifications In all 
the cases observed the hallucinations occurred 
before the peak of the urinary excretion curve 
bad been reached However, in the control pa 
tient, the hallucinations were more vivid and e\ 
tended over a longer period of time The excretion 
product was chemically investigated 

Color vision was measured before and after 
medication with i flicker fusion apparatus 
Changes in the perception of color occurred in 
inescalimzed patients, particularly in the green 
region of the spectrum 

Visual imagerj was measured with a test pre 
xiouslj described bj Cohn A change m the re- 
sponse to imagery testing has been observed under 
the influence of mescaline We therefore, suggest 
that mescaline icts sdeetixelx on the visual mech- 
anism altering not onlj the perception of color but 
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also more central processes necessary at one level 
for the orgamzation of form and at a higher level 
for recognition and imagery 

A quantitative theory how digitoxin congeners 
act on hypodynamic myocardium William T 
S alter, Wallace F White (by invitation), and 
Elizabeth M Ackerman (by invitation) Laby 
of Pharmacology and Toxicology, Yale TJmv School 
of Medicine, New Haven, Connecticut After pro- 
longed stimulation the response of the isolated 
papillary muscle of the cat’s right ventricle was 
studied when exposed to pure glycosides (especi- 
ally ouabain) dissolved m Krebs-Hensleit solu- 
tion The data have been reported by White, 
Belford and Salter The time factor was minimized 
by recording equilibrium-responses m a steady 
state The idealized “cardiac glycoside,” G, shows 
a maximal stimulating effect when log-concentra- 
tion equals unity = log 10 The myocardium dies 
when log-concentration = 1 3 or log 20 (micro- 
grams %) approximately The “therapeutic” ef- 
fect follows the equation log G = 0 5 + 0 5 log 
IR/0-R)], where R signifies the amplitude of 
contraction expressed as per cent of the maximal 
The “toxic" decline follows the equation Log 
G = 1 15 = 0 15 log [(1-R)/R] Certain actual 
glycosides follow these equations escept that log 
G becomes log G + M •+- a, where M = minus log 
potency and a is characteristic of the individual 
sample of myocardium used 

It is convenient to assign to ouabain (11% 
water) the arbitrary value M = 0 285, so that 
E D so equals 1 0 Then its maximal log-concentra- 
tion reads 1 29 and complete toxicity occurs at 
1 59 Other glycosides are displaced horizontally, 
but in parallel fashion, along the logarithmic ab- 
scissa which shows the concentration of glycoside 
in the mammalian Ringer’s solution 

The hypodynamic myocardium wall not re- 
spond to a given concentration of glycoside unless 
its degree of “fatigue” lies below the threshold of 
amplitude corresponding to the particular log- 
concentration concerned The quantitative rela- 
tionships can be explained, tentatively, by assum- 
ing the combination or the glycoside with an 
effector mechanism of structure in the cell Fur- 
her combination impeded the normal action, thus 
nducing “toxicity ’’ [Work aided by giants from 
the I ife Insurance Medical Research Fund and 
Yaty contract hGori- 14, Task Order # VI ] 
Studies on the 8-aminoquinolines 2 The 
effects of plasmocid on the central nervous 
sjstem IuxG Schmidt (by invitation), and L LI 
'-■CHiiiDT College of Medicine, Univ of Cincinnati, 
and the Christ Hospital Inst of Medical Research, 
C inctnnati, Ohio In the preceding report (Federa- 
tion Proceedings Vol C, p 3C9), it was indicated 
that plasmocid, administered to the rhesus mon- 
Le\ , induced i series of striking neurological dis- 


turbances This report deals with the intensity 
and character of these changes with particular 
emphasis on neuroanatomical findings 

In acute intoxication, where death occurred 
within 18 to 48 hours, there was almost complete 
obliteration of all cells in the cochlear, vestibular, 
cerebellar, abducens, trochlear, and occulomotor 
nuclei There was also drastic destruction of cell 
groups associated with these nuclei in ascending 
and descending pathways The general picture, 
that of greatly enlarged penneuronal spaces either 
empty or containing shrunken remnants of neu 
rones, indicated extreme swelling of cell bodies 
followed by rapid shrinkage 

In severe chronic intoxication, extending over 
a period of two to four weeks, the lesions involved 
the areas indicated above and practically all 
pathways in the brain stem and 3tnatum In the 
cord, the column of Clarke and at least some of 
the anterior horn cells were involved In the cere- 
bral cortex the medium sized pyramidal cells in 
motor areas showed slight changes 

In low grade chronic intoxication more re- 
stricted lesions were found The changes were 
limited to the nuclei of nerves III, IV, VI, and 
VIII, the cerebellar nuclei, the lateral cuneate 
nucleus, the column of Clarke and a very few 
anterior horn cells Most cell groups associated 
with the above nuclei remained normal [Based 
upon work done under a contract recommended by 
the Committee on Medical Research between the 
Office of Scientific Research and Development and 
the Christ Hospital Institute of Medical Research ) 
On the pharmacology of paludrine L II 
Schmidt, Hettie B Hughes (by invitation), and 
Carl C Smith (by invitation) Christ Hospital 
Inst of Medical Research, Cincinnati, Ohio 
The pharmacological properties of paludrine liave 
been studied in the rat, dog and monkey Com- 
parison has been made with quinine, qumacrine, 
and chloroquine 

When administered to the above animals, daily , 
over a 60 day period, paludrine had approximately 
the same or slightly greater toxicity than quina- 
erme and chloroquine and from 10 to 25 times the 
toxicity of quinine No specific reactions occurred 
in the rat In the dog paludrine administration 
induced copious salivation, loss of appetite, ex- 
treme cachexia, and cardiac arrhythmia Symp- 
toms similar to these, except for salivation, were 
encountered in the monkey Except for diffuse 
inflammation of the stomach and intestinal mucosa, 
gross pathological cliangcs w r ere absent 

Experiments with dogs and monkeys showed 
that paludrine, like quinine, chloroquine md 
quinacrine is completely absorbed from the gastro- 
intestinal tract Absorption of paludrine was 
somewhat slower than that of these other drugs 
In single dose experiments, peak plasma levels o 
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piludrme occurred ‘Approximately, 2 to 4 hours 
after ingestion of the drug These lex els were 
sustained for 2 to 6 hours, then declined to less 
than dcctible concentrations within another 12 
to 18 hours In single dose experiments there was 
poor relationship between plasma levels of palu- 
drine and dosage In chrome experiments, how- 
ever, dose and plasma level were correlated closely 
In such experiments there x\as no tendency for 
plaudrme to accumulate m the plasma as is the 
case with quinacnne and chloroqumc On the 
same dosage of paludrme the monkey had con- 
sistently lower plasma levels than the dog 

Studies on the S-ammoqumohnes 1 The 
toaicities of pamaquine and plasmocid in different 
animal species L H Schmidt, Card C Smith 
(by invitation), Hettib B Hughes (by invita- 
tion), and Catherine Carter (by invitation) 
Christ Hosptlal Inst of Medical Research, Cin- 
cinnati, Ohio Pharmacological studies on pama- 
quine and plasmocid formed part of the investiga- 
tions of the 8 aminoqumolines carried out during 
the recent nntunalarial program These studies 
encompassed expermients in the rat, dog, and 
rhesus monkey 

Quantitative differences in the toxicities of 
pamaquine and plasmocid were observed m all 
three experimental animals In each, plasmocid 
exhibited greater toxicity, one and one half times 
in the rat, and approximately four times in either 
dog or monkey Neither S anunoquinoline pro 
duced distinctive reactions in the rat In the dog a 
variety of reactions occurred, including cyanosis, 
methemoglobinemia, bilirubmemu, severe ab- 
dominal cramping, loss of appetite, cachexia, ear 
diac arrhj thmias, loss of pupillary reflexes, di- 
vergent strabismus associated with relaxation of 
the nictitating membrane, and copious salivation 
These reactions characterized intoxication with 
either pamaquine or plasmocid, although some 
were better developed with plasmocid 

The reactions of the rhesus monkey to the two 
compounds were markedly different, pamaquine 
affected primarily the hematopoietic sx stem, 
whereas plasmocid affected the central nervous 
system Thus the principal manifestations of 
pamaquine intoxication included anemn, methe- 
moglobinemia, bilirubinemia, and a profound de- 
pression of myeloid activity m circulating blood 
ind bone marrow In contrast to this plasmocid 
intoxication was characterized by hyperesthesia, 
nystagmus, loss of pupillary reflexes, loss of vision, 
dysbasia, dysergia, dysmetria and in some animals 
paralysis of the lower limbs These neurological 
reactions were associated with lesions in the nuclei 
of cranial nerves III, IV, VI, and VIII and asso- 
ciated cell groups The reactions to pamaquine 
were reversible, those to plasmocid were irre- 
versible [Based upon too rL done under a contract 


recommended by the Committee on Medical Research 
between the Otjicc of Scientific Research and De- 
iclopment and the Chi isl Hospital Institute of 
Medical Research ] 

Comparative "antihistamine” action on gas- 
tric secretion A M Schoen (introduced by P K 
Ixnoefel) Uni v of Louisville Demonstration of 
quite specific “antihistamine” activity on smooth 
muscle suggests use in control of gastric secretion 
The possibility of predicting gastric secretory anti- 
histamine activity in man from other data was 
studied by comparing in the same person several 
substances whose action on smooth muscle, and 
other properties, was known Atropine and three 
synthetic substances were used, sine comparisons 
in seven subjects being made with a method that 
permits quantitative determination of the volume 
of gastric secretion, its acidity and peptic activ- 
ity Histamine was injected, after the other agents 
The synthetic agents had a earboxyethyl diethyl- 
aniine side chain attached to (I) fluorene, (II) 
xanthene, and (III) dihydroanthracene nuclei 
Compared w ith atropine, the synthetic agents were 
(I) 4, (II) 10, (III) 80 times as effective as hista- 
mine antagonists on intestinal smooth muscle In 
gastric secretory antihistamine activity, atropine 
was by far the most effective Compounds II and 
III were more active than I, but II was more 
active than III Therefore, comparative activity 
of substances m preventing human gastric secre- 
tion in response to histamine is not predictable 
from anti histamine comparisons made on other 
tissues 

Experimental chemotherapy of schistosomia- 
sis 1 Methods and conditions for drug testing 
M xxxv eel Schubert (by invitation), and Arthur 
C DeGraf V laboratoiy method has been worked 
out for the screening of drugs for use against 
schistosomiasis, using xvlnte mice as host Colonies 
of the snail Austrnlorbis glabratus xvere kept and 
infected with nuracidia hatched from eggs in 
stools of hamsters infected xvith S mansom Cer- 
cana from these snails were collected, counted 
and injected intraperitoneally into white mice at 
a level of 140 cercariae per mouse During the 
period eight to twenty xveeks after injection of 
cercariae, 92% of the mice were found to be in- 
fected, an average of 11 worms were found per 
mouse, in the mice the worms were found on the 
agerage to be 25% in the liver, 25% m the portal 
vein and 50% m the mesenteric veins, and 80% 
of the worms xvere paired The distribution curve 
relating the number of mice xvith the actual num- 
ber of xx r orms found in individual mice is presented 
and discussed This curve has an unusual shape 
with a maximum number of mice having no worms 
and then tapering off so that almost no mice have 
more than thirty worms 

The influence of these findings on drug testing 
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ind on the quantitative compirison of drug effects 
is pointed out Bee lusc of the limited confidence 
tint tin be placed in aveiage worms found per 
mouse, when only small gioups of mice are used 
to test diugs of weak or question ible effect, other 
objective criteria recommended are (1) distribu- 
tion of worms found in the mice ind (2) peicent- 
ige of w orms p ured The advantage of holding mice 
two weeks after treatment befoie autopsy in order 
to observe permanent damage to worms is also 
pointed out 

Studies on the mechanism of drug resistance 
in trypanosomes F W Schuller (introduced by 
E M K Gelling) Dept of Phai macology, Umv 
of Chicago Tiypanosomes when made resistant to 
i given amino or imide substituted phenyl arsen- 
oxide, is well as to certain basic dyes such as 
aciillivine, show resist nice to many other basic 
substituted, but not to neutial substituted, phenyl 
nisenoxides This suggests that the mechanism by 
w Inch tryp inosomes acquire resistance to the 
arsenic ils may involve the development of re- 
sistance to the basic (oi acidic) groups on the 
phenyl arsenoxide molecule md not to the arsen- 
o\ide gioup The indication that drug resistance 
in these c ises may be resistance only to groups 
having i cert un polarity (eithei + or — ) has 
suggested tint the ictuil resistance acquiring 
process may involve a shift in the isoelectric 
points ot some of the proteins of the tiypanosome 
By mcuis of the method of Pisdnngei (1925) for 
finding the lsoclcctiic points of the constituent 
pirts of cells through then st unability with 
ttcidic mil basic dyes over vinous pH ranges, it 
has been possible to reve il diffeicnces in the stain- 
ibility of strains of noimal and drug resistant 
( ry p inosomes of the same species, thus indicating 
possible differences in the isoelectric points of 
their constituent parts 

I'urther observations on the pharmacology of 
dotophine C C Scon, K G Ixohistvedt (by 
uivitition) 1 B Bobbins (by invitation), and 
1* \\ IsiiiLi (by mvit it ion) Dh Lilly and Com 
pang, Indianapolis Previously, Scott and Chen 
(J Pliirmuol cl I \per r I hei ip 87 63, 1946) 

ie|Kirted no toll r nice to m ilgesii iction developed 
when doloplnne w is idmimstered to dogs in doses 
of 2 mg liitrapcritone illy for 28 el lys (All doses 
in this report ire per kg ) In the present study, 
lirger md more fiequent doses were given to rats 
mil lings 

Dolophtni was injected intripeiitoneilly into 
rits foi 26 eliys m single doses of 5 mg duly The 
aycri„e durition of anelgesii eleeiiised from 116 
minutes on the first el ey to 31 minutes on the 26th 
day 

Complete tolerance to malgtsic effect of 5 mg 
ot doloplnne w is cstibhshcd in 2 dogs after re- 
ceiving the drug lor 3 1 el iv s Four dogs were started 


on 5 mg daily r and the close gradually increased to 
40 mg per kg One dog survived only 14 days and a 
second immal died on the 32d day r , both hiving 
developed partial tolermce The 2 surviving dogs 
shoyved no withdrawal symptoms, except moder- 
ate increase of heart rate, and, in 1 animal, i slight 
rise of body temperature 

Intestinal motility studies in trained, unanes 
thetized dogs revealed only' a spismogemc action 
following either doloplnne or demerol This oc 
curiecl even when motility was stimulated by 
esenne In contrast, in the same experiments, 
striking inhibition followed atiopine 

Qumtitative studies weie made in dogs and 
humans of the degree of respiratory depression 
caused by elolophine Various stimulating drugs 
were tested as antidotes to this effect 

Some pharmacological actions of the dianu- 
dines Llovd D Seager Dept of Pharmacology, 
Woman’s Medical College of Pcnna Stilbainichnc, 
Propamidine and Pentamidine injected into the 
dorsal lymph sacs of frogs in doses of 400 mg per 
kg pioduce progressive depression of respnntion 
and muscular ictivity Death occurs within 2 to 4 
houis Systolic standstill of the heart was usually 
found, while the stomach and otliei smooth muscle 
structuies examined were lelnxed 

l curat a like action was obseived with the com 
pounds on the skeletal muscle using the ligated 
leg technique No evidence of sensory depression 
was found either on local application of the drug 
to the skin or by injection of the drug Doses of 
150 mg per kg oi less pioeluced by slight effects 
on the muscul ir activity and all annuals survived 
The isolated rat uteius showed little or no 
clianges when the drugs weie added to the bath in 
concenti ations of 1 50,000 or less In conccntia 
tions of 1 10,000 to 1 25,000 a depression of tone 
and often a depiession of i ite mil unplitude w is 
observed [Aided by a giant from the Committee on 
Theiapeulic Research, Council on Phannaci/ and 
Chenusti y, American Medical 1 ssociation ] 
Prolonged administration of goitrogenic com- 
pounds to dogs Joseph Suiter Wyeth Inst of 
Applied Biocheimsli >/, Philadelphia, Pa ilnee 
of four litter mate female dogs one month old, 
e ich weighing ippioxim itcly 15 kg, lcccivcd 
goitrogenic drugs 5 days a week for 6 months the 
fourth received no medication 1 he d uly doses per 
kg of body weight were tlnouricil 5 mg , bisicc 
tiiminophcnylselenium elihy droxide 5 mg and 25 
mg The dog receiving thiouracil and the elog re- 
ccix'ing the higher dose of selenium compound were 
ret ireleel in growth ind the litter dog grielunily 
took on the appearance of i pitmt iry dwnjff with 
undeveloped mammary glands anil vulva Den- 
tition in these two dogs was abnormal, and x rays 
of the long bones revelled delayed growth and 
delayed epiphyseal closure 
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At autopsj the untreated dog neighed 10 kg , 
the dog that had recen ed the Ion dose of selenium 
compound neighed 119 kg , the dog that had re- 
ceived tluouracil neighed S 4 kg , and the dog that 
had received the high dose of selenium compound 
neighed 4 9 kg The uterus and ovaries in the 
lvtter two dogs were small (body weight basis) 
and the adrenals somewhat enlarged The histo- 
logical examination levelled that the thj roid gland 
was essentially normal in all the dogs The uterus 
w is itroplued and the o\ iries undeveloped in the 
affected dogs The interior pituit irv gland in 
these two dogs showed i decrease in the chromo- 
phobe basophil acidophil ratio 

A study of 2-methjIaminoheptane F E 
Shaffer (introduced bj P Iv Knoefel) l nit' 
of Louisville In man, onl doses of 200-300 mg of 
the hydrochloride give rises in systolic (15—20 mm 
Hg) and dnstolic arterial pressures, with return 
to normal in about 2)- hours A comparable rise 
but of longer duration, is produced b\ { to J the 
dose of desoxj ephedrine V compirible rise, but 
moie prompt and briefer than after oral idnnnis 
tration is produced bj suhcutaueous injection of 1 
to ) of the oral dose of 2 methyl imiuoheptitu 
Stimulation of the centril nervous s\ stem seen 
with desoxj ephednne, did not occur with 2 
niethj laminohept ine In anesthetized dogs 2 
methx laminoheptane is ibout | as aetne i vise 
pressor agent is desoxi ephedrine, but tacln pin 
laxis is less with the former The acute lethal 
toxicity of 2 aimnoheptane 2 methx 1 uumohep 
tane, and desoxj ephedrine is about the same for 
intravenous injection but bj subcutaneous in 
jection the last compound is more toxic than the 
other two, which are equally toxic Chronic toxic- 
eitj w is studied bj incorporation of the diug m 
the food of rits There was no mtcifereme with 
grow tli of male or female rits at an avenge »nt ike 
of 10 mg /kg /rat/day (of drug bise) Female rits 
at 23 showed some impairment of growth male 
rats it 67 showed none 4 group of both sexes at 
intake of 122 showed unpurment of growth, but 
not of fertiliti This dailj dose is ) of the single 
fatil dose \o rits showed histological evidence of 
d uinge to tissues 

Respirator! excretion of methjl alcohol bj 
white rats T E Shea, Jr and C H Hive (m 
troduced bj H V Anderson) VaUontd \aial 
Medical Center, A and Medical Research fust, 
Industrial Hygiene and Toxicology Facility The 
ratio of excretion bj respiration ind disposal of 
methmol bj metiholism is tontroxersial In this 
study, the elimination of methanol bj waj of the 
respintorj sjstem was determined colonmetnc- 
allj bj oxidation of the aollected vapors m an 
acid dichroni.it e leagent The vapors were col- 
lected in a fact mask and tarried b> a streim of 
ambient air into the oxidizing tguit 


White rats received 9 6 grams of methanol per 
kilogram of bodj weight bj stomach tube Samples 
of the expired nr were collected for eight hours i 
daj on successive da vs until the dichromate was 
no longei reduced 

Results of sampling weie calculated for periods 
of twentj four hours (verage results show 12 
per cent exhaled in. the first twentj -four hours, 
10 per cent in the second twentj four hours, 6 
per cent in the third twenty four hours, and less 
than ii total of 4 per cent m the fourth, fifth, and 
sixth twenty four hour periods 

When eight per cent carbon dioxide in oxygen 
was inhaled, no change in the total recovery of 
methanol was observed though there was an initial 
transiton mcreise 

Analasis of the br nns of mini ils killed after the 
fifth period showed no appreciable methanol 

Onlj ibout 30 per cent of the total methanol 
ingested could be accounted for in the expired mi, 
leaving 70 per cent to be disposed of by metabolism 
or other loutes of excretion 

The effects of digitalis on electroljtes of heart 
muscle Theodore R Sherrod (by invitation) 
and W J R Camp Dept of Phai iiiacologg Unu) 
of Illinois College of Medicine Chicago 12 Twenty- 
one nornnl dogs were injected intravenouslx with 
Tincture of Digitalis (0 \ cc pei kgm of body 
weight) diluted with an equal volume of physio 
logical saline Immediitelv after death muscle' 
from each of the four ehambeis of the hearts was 
analyzed for H O content total X chlorides, X i, 
K, Alg total P, Fe and Ca Ihe results were com 
pared with those of similar analyses nude on 
hearts of nineteen untreated dogs Right and left 
tricular muscle showed an mciease in Na but no 
sigmficint clnnges in the other electrolytes 
Watei, total X, P Mg Fe and chlondes were un 
altered b\ digitalis in any of the heart muscle 
Ten dogs ret eiving amounts of alcohol equivalent 
to that administered in the tincture showed no 
significant changes from the normals 

Acute aascular tolerance to morphine, demerol, 
and El-diphenjl-l-ldimethylamino-isopropyl) bu- 
fanone-2 (anudone) in the dog T E Shide 
mix and II T Joh.xso.x (by invitation) Dept of 
Pharmacology f nu of Michigan Morphine sul- 
fate (2-4 mg /kg ) Demeiol hjchochloridc (5 
mg /kg), or Anudonc Indrochloride (2 mg /kg ) 
ill, when administered intraienonsly to dogs under 
peutothal barbital anesthesia produce an lcute 
fall in arterial pressure which varies in degree and 
duration This period of hypotension is charae 
tenzed bj (1) an acute transient fall in arterial 
pressure with partial recoverj in 2-5 minutes 
merging into (2) i less set ere but greatly prolonged 
period of hypotension from winch gradual rccoveij 
usually occurs in 30 to 150 minutes 

Following repeated idmimstrition of morphine 
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complete tolerance to the hypotensive action (I 
& 2) of this drug mix', be produced (Schmidt and 
Livingston, This Journal 47 411, 1933), with 

Demerol partial, but nevei complete, tolerance to 
both (1) and (2) is developed, with Amidonc no 
tolerance to (1) but complete loltrmce to (2) may 
be induced 

Morphine tolerant animals show i) p irtial 
crossed tolerance to (1) and (2) with Demerol and 
b) complete tolerance to (2) but no tolerance to 
(1) with Amidonc Repeated ulministr ition of 
Demerol or Amidonc does not confer any crossed 
tolerance to morphine [ Supported by a yrunl from 
Paihe, Dans and Compam/ ] 

Urinary excretion of cetyl pyridimum It 
Shore (introduced by P K Knocfcl) Umv of 
Louisnllc Some quaternary ammonium com- 
pounds arc A noun to be excreted in the urine If 
this is the case with cetyl pvruhnium, i urinary 
antiseptic action might be expected Cetyl pvri 
dinium added to dog urine cm be recovered as the 
ReinicKe silt, determined grnvimctricnlly is 
Cr-Oj Cetyl pyridimum thloude was given or illy 
to dogs, 100-150 mg per Kg , ind urine collected 
for three days No cetyl pytidinium rcmicKate 
could be recovered from these urines Only a 
small amount could be recovered from the feces, 
indicating that most had been absorbed Adminis- 
tered py ndine is know n to be excreted as methyl 
pyridimum, this was confirmed, by precipitation 
as phosphotungstnte and isolation as chloroplatin- 
ate No methyl pyridimum could be isolated from 
urine after administration of cetyl pyridimum 

A laboratory investigation of intravenous oxy- 
gen therapy R A Simison (introduced by 0 S 
Orth) Dept of Anesthesiology, State of 11 isconsin 
Geneial Hospital, Madison Recent encouraging 
clinical reports on the use of oxygen intravenously 
justify further investigation Dosages used in most 
previous laboratory studies (1 to 3 cc /Kg /min ) 
have exceeded amounts of oxygen used clinically 
(0 1 to 0 25 cc /Kg /min ) In this investigation 
the effects of clinical dosages have been studied on 
dogs 

Symptoms noted by others, viz , tachypnea, 
oitliopnea, and decreased blood oxygenation, were 
seen even with the use of clinical amounts An 
attempt was made to determine the mechanism by 
which clinical improvement might be accomplished 
since the quantities of oxygen so administered are 
inadequate to significantly add to the respiratory' 
intake of oxygen 

The previously observed elevation of right ven 
tncular pressure lias been confirmed Inci eased 
right ventricular output was not found and thus 
the interesting hypothesis that clinical improve- 
ment from intravenous oxy'gen resulted from such 
an effect was not substantiated 

Using blood oxy'genation as a criterion, bene- 


ficial results were not demonstrated with adminis- 
tration of clinical amounts Blood oxygen content 
w is almost invariably reduced In animals in which 
hypoxia was produced previously to create a need 
for oxygen i further reduction of blood oxygena- 
tion w is found upon intravenous oxygen udinmis- 
tiation 

'I he gre itest benefit from intravenous oxygen 
would lie expected in pulmonary edema which is 
not of cardne origin No improvement occurred 
in the condition of three dogs in which pulmonary 
edemi was produced by 50 mg /kg of alphanaph- 
thy lthiourca (VNTU) given intrapentoneally 
All the animals died in less than 12 hours 

lurther studies of the treatment of shock with 
intravenous oxygen are planned 

Studies on the S-aminoquinoIines 3 On the 
relation* between structure and pharmacological 
activities CutoC Svinir (by invitation) and L II 
Schmidt Christ Hospital Inst of Medical Re- 
seat ch, Cincinnati, Ohio More tlian one hundred 
S iminoquinolines, synthesized during the recent 
nntnnaluri d program, have been examined for 
pharmacological characteristics in the monkey 
These compounds produced three distinct types 
of toxic reactions (1) depression of the myeloid 
elements of periphcrd blood and bone marrow, 
(2) highly localized degenerative changes in the 
centril nervous system associated with functional 
derangement (3) effects on the heart and circula- 
tion These have been designated as pamaquine- 
like, pi ismm ul-like and atypicil reactions re- 
spectively 

The type of toxic reactions induced depended 
primarily upon the structure of the side chain, 
ind with but few exceptions was independent of 
nuclear substituents Thus all compounds in which 
the terminal nitrogen of the side chain was un- 
substituted produced p lmaquine-lihe reactions 
In compounds with one or two alkyl groups on the 
terminal nitrogen, the type of reaction usually 
was dependent upon the number of methylene 
groups separating the nitrogen atoms in the side 
chain With four exceptions, plasmocid-like reac- 
tions were obt lined with compounds having two 
or three methylene groups Pamaquine-like reac- 
tions were obtained with derivatives having 
methyl-butyl, hexyl or longer methylene chains 
With side chains containing four or five methylene 
gioups, the reactions seemed to be mixed Atypical 
icactions, i e , effects on the heart and circulation, 
eliaracterized compounds in which 2 piperidyl 
gioupmgs replaced the terminal alkylamino 
groups [Based upon work done under a contract 
7 ecommcnded by the Committee on Medical Research 
between the Office of Scientific Research and De- 
velopment and the Christ Hospital Institute of 
Medical Research ] 

The chemotherapeutic action of streptomycin 



SOCIETY FOR PHARMACOLOGY VND EXPERIMENTAL TIIER VPEUTICS 373 


and sulfone derivatives in experimental tubercu- 
losis M I Smith, Wm T McCloskt , E L 
J vckson (by invitation) and Hugo B vukr (by 
niv it ition) Duision of Physiology, National Inst 
of Health, Bclhcsda, Md Previously published 
data (Smith and McCloskj , Pub Health Rep 60 
1129, 1945, Smith, McCloshy and Eininnrt, Proc 
Soc Exp Biol & Med 62 157, 1946) have 

shown that combined therapy with streptomj cm 
and sodium p,p’ diannnodiphenylsulfone N-N'- 
didextrose sulfonate (pronun) in experimentally 
infected guinea pigs gave a chemotherapeutic 
effectiveness greater than the sum of effects from 
the individual components Since then other sul- 
fone derivatives have been tested, alone and in 
combination with streptomycin, with the object 
of developing a sulfone derivative less toxic and if 
possible more effective than pronun, and to de 
termine the possibility of potentiation with strep- 
tomycin 

Four compounds, including pronun, have been 
studied to date The compounds arc 

1 Pronun 

2 Sodium salt of 4 anuno-4' galacturonylamino- 
diphenylsulfone (galacturonyl) 

3 4-Anuno 4' succimnudodiphenylsulfone (suc- 
cminudo) 

4 4 Amino-4'-u propylanunodiphenylsulfoiie (n- 
propyl) 

The results of this study are summarized m the 
following table, the term chemotherapeutic ef- 
fectiveness being used to denote the ratio of the 
extent of tuberculous involvement in a group of 
infected controls and of a group similarly infected 
and treated 


Strepto 
rayern 
(me /kg 
/day) 

Sulfone 

Chemo 

thera- 

peutic 

effective 

ness 

°n free , 
from 
lesions 

% mortality 
in relation 
to controls 

10-15 

0 

5 2 

15 

0/05 

40 

0 

14 4 

40 

0/90 

0 

Pronun 

2 4 

5 

15/65 

0 

Gnlncluronyl 

2 7 

5 

70/95 

0 

Succimmido 

1 8 

0 

50/90 

0 

n Propyl 

3 7 

0 

50/90 

10-15 

Pronun 

20 0 

65 

0/65 

20 

Galacturonyl 

27 0 

7o 

5/95 

20 

Succimmido 

IS 2 

o5 

5/90 

20 

u Propyl 

j 2S b 

72 

0/90 


The data indicate (1) greater chemotherapeu- 
tic efficacy for streptomycin than for any of the 
sulfones tested, (2) of the several sulfones tested 
the n propyl derivative appears the most effec- 
tive, (3) potentiation of action when streptomycin 
is used in combination with the sulfones 

The hydrolysis of acetylsalicyhc acid by ani- 
mal tissues Paul K Smith, Herbert V Hand 


(by invitation) and Robert J Madden (by invi- 
tation) Dept of Pharmacology, The George IFas/i- 
mgton Umv School of Medicine, Washington, D C 
This is a continuation of an observation made some 
time ago that the metabolites of aspirin are appar- 
ently identical with those of sodium salicylate 
and that aspirin is rapidly' hydrolysed bv human 
subjects to free salicylate 

When aspirin is given intravenously to dogs, it 
is rapidly hydrolyzed to free salicylate Normal 
human plasma hydrolyzes aspirin fairly rapidly , 
a dilute solution being almost completely hy dro- 
lyzed within three horns The tissues of rats that 
contain the largest concentrations of the enzyme 
are the liver and kidneys, each containing at least 
5 times as much per gram as does plasma 

The crude enzyme, as prepared from dog liver, 
is very water soluble, not being precipitated read- 
ily even by saturated sodium sulphate It has an 
optimal activity in the crude state of approxi- 
mately pH 6 to pH 6 5, depending somewhat upon 
the buffer salt employed It was not appreciably 
inhibited by the addition of sodium cyanide, 
sodium fluoride or mercuric ahlonde It is how ever, 
readily destroyed by heating to 70° for one hour 
It does not hydrolyze the acetyl group of sub- 
stances such as acetylated para aminobenzoic acid 
or acetanilid but it is very active against ethyl 
butyrate When preparations of the crude enzyme 
are prepared by the methods outlined in the 
literature for liver esterase both ethyl butyrate 
and aspirin are hydrolyzed at a rate approximately 
parallel with that obtained with the crude tissue 
extract Thus the evidence indicates that the 
enzyme may be similar to ordinary liver esterase 
[Supported by a grant from the Inst for the Study 
of Analgesic and Sedative Drugs 1 

The effects of di-isopropyl fluorophosphate 
and physostigmine on the sympathetic ganglia 
Frederick Sperling (by invitation), Alexander 
G Karczmar (by invitation) Theodore O Ivixg 
(by invitation) and Theodore Koppvnyi Dept 
of Pharmacology and Materia Medica, Georgetown 
Umv , School of Medicine The effects of DFP 
and physostigmine upon the pressor action of 
acetylcholine were compared in atropimzed dogs 
The standard dose of 05 mg /kg of acetylcholine 
has no pressor effect in the absence of esterase 
inhibitors The lowest effective dose of DFP ap- 
peared to lie between 2 X lO' 6 and 5 X lO -8 mol/ 
kg , whereas that of physostigmine between 5 X 
1Q~ S and 8 X 10 -8 mol /kg The plot relating DFP 
concentrations and the pressor effects of acetyl- 
choline was fairly linear until the dose of DFP 
reached 5 X 10 -5 to 10"’ Then it became asymp- 
totic, no further increases of pressor effect being 
evident with doses larger than 1 5 X 10 -1 mol /kg 
In some dogs the slope of the linear part of the 
curve may be steeper With physostigmine a 
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linear increase in pressor effects was obtained 
With doses from 5 X 10" a to less tli m 2 X 10** 
niol/kg , the curve presenting a plateau foi values 
from 2 X 10"* to 4 X 10~ G mol/Kg and a subsequent 
decline It should be pointed out, therefore, that 
physostigmme is about 100 times moil potent than 
DFP under the above experimental conditions 
This fact and the dtlTeicnt shapes of the pertinent 
curves are additional indications of the different 
nature of their action on thi nicotinic i ffia ts of 
acetylcholine Finally, it is suggested tint the 
magnitude of the piessor effect of accty le holme in 
itiopinwcd animals and m the presentee of vary- 
ing conccntritions of 1)1* P may be uscel is an null 
cation of specific cholinesterase' conti nt (if Kop 
P'inyi, Sperling and King, Ynat Reeoril OS 5, 
1910) 

Studies of gastric motility on ulcer patients 
before and after vagotomy — elTeet of purasympu- 
thomimetic drugs I F fere in, fit (b\ mvit it ion) 
F SniGMANN, and Ivahi Y Mr nit (1 >v mvit i 
tion) Cool County Hospital anil Ihllinn Inst 
for Medical Research Demise of gastrie motility 
and acidity is one of the gods endi aiored to pro 
eluce by v igotomy 1 he dcirc ise in motility , how- 
ever, may at tunes be so greit as to produce an 
actual intention for 1-b, oi more, hours with re 
suit mt symptoms of opignstnt fullness lull lung, 
foul lncith, ind oeeasiondh ittuil distuss 
Raiely, this lessened motility any le ul to acute 
dilatation of the stomich t lose obse rv it ion of 15 
patients following vagus section Ins shown that 
many need some relief foi the gistric retention, 
particululy r during the post ope i itivc penod, uni 
jn some e ises for sever il months 

The effect of vinous p uusvmp ithonumetic 
drugs for relief of this gustiu atony w is studied 
in a sm ill senes of eases G istnc motility w is ri 
coided kymograplncnlly by menus of a bdloou 
in the stomach before and iflei v igotomy Results 
of this study lie as follows 

Piostigmin, 30 mg or illy and 1-' mg suheu 
taneously, produced little oi no ineie ise m gistric 
motility Mecliolyl, 200 mg oi illy , hul question 
able effect on gxstnt motility Dorvl, 0 25 mg 
subcut uicously, oi 2 mg or illy pioilueed m uheil 
increase in gistric motility 1 he etfeit w is quicker 
ifter the subcut me ous injection Uiee holme , 10 
g oi illy, produced maikeel incicase in gistuc 
otility 

While this series is conipu itively sm ill the 
study indicates that most pitients with v igotomy' 
will require some medic it ion foi 1 1 lief of gistuc 
atony Uiceholinc and Doiyl appear at present to 
be the two most useful igents for this puipose 
Toxicity of uranium dusts II E Stomnclr, 
Eucinl Roblius, Ciivrlls f Siulc.l, A Rom 
siUN, J J Rohilrull, Geokcl SpilAC ul, Jr 
(intiocluced by II B Haag) Division of Pharma- 


coloijy and Toxicoloijy, Dept of Radiology, School 
of Medicine and Dentistry, The Unto of Rochester, 
Rochester, A r Y Probably the largest experimental 
program of heavy mi tal toxicology lias been con 
ducted involving approximately one Inlf hundred 

10 day' iciite studies mil i domn, year long, 
chrome studies of twelve urimurn dusts The 
levels tint lonstitutc toxic, borderline, and safe 
e xjxisurcs for aniiimls have been established 

The dust loneentr it ions of icutc studies in 
volveel a hundred fold ringe (20 to 0 2 mg /m 3 ) 
bevels of iliroim studies were us low as 005 
nig /m 3 Thus, levels ibove, at, and below the 
interim ehoiic of maximal allowable exposure 
eoneentr it ion (0 150 mg /m 3 ) set for industry 
were thoroughly tested 

Numerous eritern of toxicity were used tint 
comprised in addition to the usu il obseri itions of 
mort ihtx , weight response, and histologic cliuiiges, 
needy developed sensitive testsof urinary eat ilose 
mil lmino iciel nitrogen is measures of renal 
funetion Ys i result of till study of these, it was 
found tint urinium dusts may be grouped in two 
eitegories (1) the soluble, toxic dusts, UFj, 
LOI-., I Cli, and L nitrite mil (2) the more 
insoluble less toxic dusts, Ll'i, (JO , b'jOj, L'Oj, 
UOi, mil Na mil NIG- iliur mates md ores 
bevels of 20 mg /in 3 ot the soluble dusts were 
gentrillv I ltd, most spouts incurring severe 
renal mil frequently pulmonary damage in icute 
exposures Most of these materials were oeeu 
sioiully I it il mil produced umtormly slight leiul 
d Hinge in the more susceptible species even at 
0 2 mg /m 3 

Y veir’s exposure to U-mtrite produced no 
pulmouiri el innge m the dog or nt at 2 mg /in 3 
but did incur moderitc rend mjuiy without fitil- 
lty in both the dog mil r it it this level Most un- 
poitmt w is the bulling of iltered eellul ir struc- 
tures persisting m reiul tubules following repm of 
iiiitnl injury , this w is interpreted is evidence of 
tolermee to urinium rither than is chrome injury 

The convulsive effects of streptomycin IIcnry 
M Sucm i (by inxit itioii) Rocvnd R Lilbcnovv 
( by mvitition) mil O S Oimi Dcpts of N euro 
suiguy, Physiology and Pharmacology, Stale of 

11 isconsin Genual Hospital and Umv of ll tscon- 
s m Mutual School, Madison The toxic effects of 
streptomycin on the centid nervous system lnve 
been ilcteimincd experiment dly m i dibits, dogs, 
and Macncus rhesus monkeys The antiobiotic 
w is applied to the front d, motor or oecipit d area 
of the eeiebi il coitex and w is followed by minor 
mil m ijoi convulsions of st itus epilepticus pio- 
portions, ti msienl pudvsis, and deitli in some 
lust mecs More severe md pionounced leictions 
followed ipplic ition of the diug to the motor iiea 
In labbits 30 mg stieptomycin vpphed to this 
xrei pioduced majoi reictions m b of 10 anuinls, 
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and 4 of the 6 having such major reactions died 
within 4 hours In puppies 50 mg ciused major 
convulsive reactions in 3 of 4 animals In adult 
dogs 100 mg streptomycin produced major reic- 
tions in the majority of animals In monkeys 50 
mg produced minor reactions while 75 mg re- 
sulted in major reactions consistentlj 

Pirtial and total inactivation of the streptomy- 
cin indicated that the antibiotic principle was di- 
rectly proportional to the convulsive factor Semi 
carbazide HC1 00 mg /cc ind ev steine HC1 400 
mg /cc inactivated the streptomycin solution 
which originally contained 200 mg active anti 
biotic per cc The cortical stimulating effect of 
streptomycin was shown b\ the spread of focal 
myoclonic seizures to generalized convulsions, by 
electroencephalographic changes indicative of a 
grand mal type of seizure, and the cessation and 
prevention of the seizures hi sub anesthetic doses 
of barbiturates, which are known to depress corti 
cal function Histological examination of the men 
inges and the cerebral cortex revealed changes 
which paralleled the severity of the convulsive 
reactions They consisted chiefly of a loss of nor 
mal cortical structure ind an increase of gli il 
tissue and widespread periviseular cuffing 

Toxicitj and narcotic action of mono-chloro- 
mono-bromo-methane with special reference to 
inorganic and volatile bromide in blood, urine, and 
brain J L Svirbelv, W C Alford (by inviti 
tion), IV F von Oettixcex Industrial Hygiene 
Research Laby , \ational Inst of Health 
Bethesda, Maryland The LDm of mono cliloro 
mono bromo methane with 7 hours exposure for 
mice was determined as 15 S5 mg /liter counting 
f italities occurring during S hours, 13 25 mg /liter 
foi 24 hours, 12 S9 mg /liter for 4S hours, and 12 03 
mg /liter for 72 hours after beginning of the expo- 
sure, reflecting the prolonged narcotic action of 
this compound as compared with di chloro meth- 
ane With repeated exposure to 5 3 mg /liter the 
inorganic bromide level in the blood of dogs in- 
creased after each exposure and did not return to 
preexposure levels ovei night, so that during daily 
exposures there was a stead} increase of the bro 
nude level, it the end of 13 weeks exposure this 
was of the older of 300 to 360 mg per 100 cc of 
blood The excretion of liiorgimc bromide with the 
urine follows similar patterns In contrast, the 
level of volatile bromide in the blood was of the 
order of 7 to 9 mg per 100 cc of blood, but after 17 
ind 65 hours it dropped to very low values or to 
zero At the end of the last repeated exposure 100 
grams of brain of dogs ribbits, ind rats contained 
from 20 9 to 61 5 mg of inorganic bromide per, but 
only from 0 25 to 0 S2 mg of v olatile bromide The 
experiments indicate tbit following its absorption 
mono chloro mono methane is rapidly decomposed 
with formation of inorganic bromide which ac- 


cumulates in the blood and to a lesser extent in the 
brain 

Effects of diethyl ether, chloroform and cyclo- 
propane on spontaneous cardiac irregularities in 
the Macacus rhesus Henry M Suckle (by in- 
vitation), Rolvnd R Liebenow (by invitation), 
and O Sidnex Orth Depts of Physiology, Neu- 
rosurgery and Pharmacology, Umu of Wisconsin 
Medical School and State of Wisconsin General 
Hospital, Madison Six monkeys (Macacus rhesus) 
iveraging six kilograms in w eight have been tested 
with the anesthetic agents by having control elec- 
trocardiograms taken from all three standard leads 
before induction During continuous electrocardio- 
graphic observation, induction was made with 
diethyl ether or chloroform by the open drop 
technique or w ith cyclopropane by the to and-fro 
absorption technique Lead II electrocardiograms 
were taken whenever any' cardiac irregularities 
were observed, anticipated or suspected On subse- 
quent occasions anesthetization was repeated and 
atiopine sulfate 0 5 mg /kg or dihydroergotannne 
methonesulfonate (DHE 45 — Sandoz) 0 4 mg /kg 
was given to block, respectively, the pamsympa 
thetic or the sy mpathetic innervation of the heart 

Inci easing severity of cardiac irregularities 
occurred as ether, cyclopropane or chloroform was 
used Four anesthetiz itions with ether elicited no 
greater effect than siuo auncul ir tachycardia A 
fifth inimal had occasional ventricular extrasys- 
toles Adrenalin injections (0 0025 to 0 005 mg /kg ) 
produced no change in cirdinc automaticity All 
types and degrees of nuriculai and ventricular 
disturbances of rhy thin w ere noted on 6 anestheti- 
zations with cyclojiropane Atropine did not pre- 
vent them In two experiments, DHE 45 stopped 
multifocal ventricular tachycardia Inconsistent 
results have followed premedication with this 
drug, but inadequate dosage may be the factor 

Five animals tested with chloroform in nine 
experiments uniformly showed multiple ty'pes of 
arrhythmia which in 4 instances were not aug- 
mented by adrenalin Ventricular fibrillation oc- 
curred during one induction Ventricular arrest 
preceded fibrillation in 2 other experiments 

Influence of BAL on the acute toxicity or gold 
salts in mice Rollvn Sw xnson (by invitation), 
Joseph Nev (by invitation) and Pvul K Sviith 
Dept of Pharmacology, The George Washington 
Umv School of Medicine, 11 ashmgton, D C The 
piotection obtained against the toxic effects of 
mercuric and arsenic salts with BAL (2,3 dithio- 
propanol) suggested a study of its effects on the 
toxicity of gold salts Accordingly , groujis of mice, 
given single intraperitoneni injections of 40 mg 
per kg or of 60 mg per kg of gold sodium 
thiosulfate, were given daily doses of 10 mg per 
kg of BAL for S doses or until death The larger 
dose of gold salt killed all the mice when given 
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alone, but with BAL half of the group survived 
In both gioups receiving BAL there were signifi- 
cantly fewer deaths than m mice receiving the 
gold salt alone Smaller, more frequent, doses of 
BAL are being used in an effort to increase the 
protective action Further studies arc planned to 
determine if the protection is due to an increase 
in the excretion late of gold salt [Supported by a 
grant from the Council on Pharmacy and Chemistry 
of the American Medical Association ] 

Validity of laboratory anticonvulsant tests for 
predicting antiepileptic potency and specificity 
Ewart A Swinyard (introduced by Louis S 
Goodman) Dept of Pharmacology, Umv of blah 
School of Medicine, Salt Lake City, Utah Several 
common barbiturates were compared with clini- 
cally accepted antiepileptics for their relative abil- 
ity in lats to abolish hindlimb tonic extension in 
maximal electroshock seizures, and to prevent 
Metrazol convulsions Toxic doses (TDu) and 
protective doses (PDw) were determined graphic- 
ally and the protective indices calculated (TDm/ 
PDw) Results are tabulated 



Protective index 


Drug 

Maxi 

mal 

electro 

shock* 

Metra i 
zol| 

Usefulness in 
cpilcpsj 

Dilantin 

2 4 

0 

G VI Pa M 

Mesantoin 

11 

0 9 

G M 

Tridiono 

1 2 

1 5 

P M 

Phenobnrbital 

3 a 

0 9 

G M 

Mebaral 

2 5 

2 5 

G M 

Neonal 

i a 

0 S 


Pentothal 

1 a 

1 4 


Pentobarbital 

1 4 

0 0 


Deh inal 

l i 

0 7 


Amytal 

0 9 

0 7 


Barbital 

0 7 

1 1 



* 60 cycle A. C 150 mA , 0 2 see , corneal electrodes 
1 70 mg /kg sc GM grand mal Ps M psjcliomotor, 
P M petit mal 


Barbiturates and hydantoinates effective in 
grand mal and psychomotor epilepsy all exhibit 
adequate protection against electroshock Oxa- 
zohdme-2,4 diones effective in petit mal exhibit 
protection against Metrazol The significance of 
Metrazol protection m the baibiturate series 
awaits elucidation Apparent lack of clinical use- 
fulness of barbiturates othei than phenobnibital 
and Mebaral is, in geneial, substantiated by the 
laboratory data The ultmiate objective of these 
studies is to determine the validity of laboratory 
tests for screening potentially useful antiepilep- 
tic drugs [Assisted by a reseaich giant-m aid of 
the U S Public Health Service ] 

The metabolism of para-aminobenzoic acid 
in patients with diminished liver function Celia 


White Tvbor (by invitation) Judith Bailv (by 
invitition) and Pvul I\ Smith Dept of Pharma- 
cology, George 11 mhinglon Umv School of Medi 
cme, Washington, D C Para ammobenzoic acid 
was administered to a group of patients with 
laboratory evidence of liver disease and to a group 
of controls The urinary excretion of metabolites 
of para uniinobeiuoic acid was followed at two, 
four, and six hour intervals using a modification at 
he technique previously employed by Smith et d 
(Fed Proc 5 15-1-155, 1910) The normal sub 
jeets were found to excrete over 50 per cent of the 
ldnnnistercd do a e in 1 hours and 00 to 90 per cent 
in 0 hours The excreted products were found to 
be predominantly para aminohippuric acid and a 
small fraction w is in the acetylated form 

In the subjects with liver dysfunction, less than 
linlf of the administered dose of para ammobenzoic 
acid could be recovered in the urine These pa- 
tients were found to excrete a significantly lower 
proportion is p ira aminohippuric acid, although 
the absolute amount of the acety lated para-amino- 
hippuric acid was approximately the same as in the 
controls In the same subjects an oral hippunc acid 
test was run at another time The decreased hip- 
puric acid excretion correlated well with the 
diminished jura innnohippuric acid were deter- 
mined The values in the presence of liver dysfunc- 
tion appear to be higher than in normal subjects 
This finding is being investigated further as a 
possible liver function test [Supported by a grant 
from the \ r <uy Department ] 

The action of various cinchona alkaloids on 
the isolated heart of Limulus polyphemus 
ChvrlesII T vft (introduced by G V Emerson) 
Pharmacology Dept Medical Branch, The bmv 
of Texas, Galieston and The Marine Biological 
Laby , Woods Hole, Mass Hearts were removed 
and placed in 250 ml of aerated sea water (iso- 
tonic with limulus serum) The anterior end was 
anchored and the posterior end attached to a heart 
lever writing on a kymograph drum The alkaloids 
added to the batli were all dihv drochlorides in a 
2 5% solution in sea water Each experiment was 
done on a fresh heart 

Preliminary experiments indicate that of the 
cinchona alkaloids used ethylapoqumine was the 
most toxic to the limulus heart as 0 5 ml added to 
the bath stopped the heart in one minute and that 
apocmchouine and quitemne were the least toxic 
as they did not stop the heart in one hour Cin- 
chonine 2 ml , quinidine 1 ml , vnd vpoquimne 1 
ml stopped the heart in ten minutes or less 
Cmchonidme 1 ml , cinchonine 1 n\l , quinine 0 5 
and 1 ml , qumidine 0 25 nil and hydrociuchom- 
dine 1 ml , hydiocinchomne 1 ml , liydroxyethyl- 
apoquinine 2 ml , hy droquinine 0 5 ml , and hy'dro- 
qumidine 2 ml stopped the heart in between 11 
and 24 minutes 
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In tlic doses given, with cinchomdine, cinchonine, 
quinine, quinidine, hydrocinchomne and apoqui- 
nine there was an increase inbothrateandamplitude 
before the hearts stopped With quinine 0 5 ml , 
apocinchonine and ethylapoquimne there was an 
increase in rate and fall in amplitude With 
hydroxyethylapoquimne and In droquinine there 
was an increase in rate and no change in am- 
plitude With hydroquimdine and quitemne both 
rate and amplitude were unchanged 

Comparative hyperglycemic responses of rab- 
bits to injections oflevo and racemic epinephrine 
Ch arles H Taft (introduced by G V Emerson) 
Pharmacology Dept , Medical Branch, The Umu 
of Texas, Gahcston Both the levo and racemic 1 
epinephrine used were the synthetic epinephrine 
“suprarenin ” The optical rotations of these sub- 
stances w ere checked The blood sugar determina- 
tions were made by the Hagedorn-Jensen method 

After intravenous injection of 0 01 mg /kg , 
m terms of the base, the rise in blood sugar was 
greater with the racemic than with the levo for 
the first 45 minutes At sixty minutes the blood 
sugar level with the racemic had fallen below the 
initial level, while with the levo it was practically 
at the initial level 

Follow mg intravenous injection of 0 05 mg /kg 
again the initial response to raaenuc was greater 
than to levo For the first thirty minutes the “t” 
test showed it to be significantly greater At the 
45 and 60 minute intervals the response to racemic 
is greater, it is not significantly so At the end of 
two hours the blood sugar of the racemic animals 
was below the initial level while in the levo ani- 
mals it was well above the initial level 

Following the subcutaneous injection of 0 25 
mg /kg of the two substances the blood sugar 
curves were practically the same for the first two 
hours 

Speed of hyperglycemic response in rabbits 
to intravenous injection of epinephrine Charles 
H Taft and Helev B Taft (introduced by G A 
Emerson) Pharmacology Dept , Medical Branch, 
The Umv of Texas, Galveston The rabbits used 
w ere all males and were not fed for 24 hours before 
the experiment The epinephrine used was the 
artificial “Suprarenin ” 0 01 mg /kg epinephrine 
in terms of the base was injected into the marginal 
vein of one ear and samples taken into oxalated 
watch glasses from the marginal vein of the other 
ear at intervals of 1, 2, 3, 4, and 5 minutes after 
injection Blood sugar determinations were by the 
Hjgedorn Jensen method 

The mean blood sugar values obtained in mg 
% glucose and the standard dev ration of the mean 
are initial 107 4- 1 9, one minute 107 4- 2 7, two 

1 Kindi} furnished bj the Winthrop Chemical Co 


minutes 111 4-3 5, three minutes 109 4* 3 1, four 
minutes 114 4- 2 99 , and five minutes 119 4-3 3 

When the “t” test is applied to these figures 
the following values are obtained initial and 3 
minutes t = 0 5SS9, initial and 4 minutes t = 2 012, 
and initial and 5 minutes t = 3 2631 Therefore the 
probabilities that there is no difference between 
these tmie intervals and the initial are 3 minutes, 
0 6,4 minutes, 0 05 , 5 minutes, 0 001 

It is interesting to compare the speed of hyper- 
glycemic response to the intravenous injection of 
epinephrine with the hypertensive response, the 
hypertensive response being at most a matter of 
seconds while the hypergly cennc response takes 
at least four minutes 

Toxicology of the synthetic estrogen, dienestrol 
R S Teague Dept of Physiology and Pharma- 
cology, Medical College of Alabama, Birmingham 
A study of the chrome effects of large doses of 
Dienestrol has been made in rats and dogs, using 
Diethylstilbestrol as a standard for comparison 

Although oral assay of Dienestrol performed 
elsew here has shown it to be slightly w eaker than 
Diethylstilbestrol, on chrome oral administration 
we found the two substances to have about the 
same activity 

Each substance was given orally in propylene 
glycol to rats for 3 to 14 weeks while controls re- 
ceived the solvent alone Both estrogens increased 
the weight of the uterus, sometimes producing 
pyometra, and decreased the weight of the ovary 
and male se\ apparatus They always caused en- 
largement of the pituitary, sometimes of the ad- 
renal, and occasionally of the kidney The liver 
was usually enlarged, contained excess glycogen, 
while the blood sugar remained normal No de- 
generative changes were found microscopically in 
the liver or kidney 

In dogs, the dipropionate of each drug in corn 
oil was injected intramuscularly Both caused a 
fall m the red blood cell count and hemoglobin and 
a leukocytosis largely reflected in the neutrophils 
No fall m platelet count was seen, although this 
may be due to the effect of the solvent Death oc- 
curred in 12 weeks 

No important differences were found between 
Dienestrol and Diethylstilbestrol in their actions 
m rats and dogs [Aided by a grant from the Uni- 
versity Research Committee and the While Labora- 
tories, Inc ] 

Effects of toxins of Clostridium botulinum and 
Clostridium tetam on acetylcholine synthesis 
Clara Torda and Harold G Wolff New York 
Hospital and Depts of Medicine ( Neurology ) and 
Psychiatry, Cornell Umv Medical College, New 
York, N Y Because of the importance acetylcho- 
line may have in the transmission of stimuli at 
the myoneural junction the effect of the toxins of 
the “neurotropic” microorganisms (Clostridium 
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botulinum and Cl tetim) on the synthesis of 
acetylcholine was investigated 

To ascertain the effect of toxins on the synthesis 
of icctylcholine a modified method of Quastel, 
Tennebaum, and Wheatley was useel 

In the presence of low concentrations eif ti t mus 
toxin the synthesis of icetylcholine ini reused An 
increase of 22 per cent was found m tin prisencc 
of 1 LD m (guinea pig), 50 pci cent m the presenu 
of 50 LD m md 25 per eent with is high is 5,000 
LD t0 With coneentr itions as high is 10,000 LDj, 
some inhibition of acetylcholine synthesis oc 
cuired 

The synthesis of acetyli holme dc< re ised in the 
presence of low (25 pel cent inhibition in the pres 
enec of 0 1 LD m (mouxi )) mil mere ising iouci nti i 
tions of the toxin of Cl Botulinum (type V mil 
B) 

The mere ised icetx lcholine SMithesis liny coil 
tnbute to tin over exi it ibilitx it the imoneuril 
junction obscivcd ifti r injection of tin toxin of 
Cl tet ini mil clecre ised u 1 1 y leholuu SMithesis 
may contribute to the production ot “function il 
paralysis” observed in miiinls iftir introduction 
of the toxm of Cl botulinum 

Mechanism of relief of pain in sprains bj local 
injection technics I\mi 'Iimm and Vi nun 
L Bonn (by mvit ition) Depl of l‘h<u mucofoyi/ <>/ 
Cornell Unu> Mcdieal College, \cw lor/ xix 
acute sprains in human subjects were tie tied by 
loc il infiltration of the triunnti/cd ti'suis with 
physiologic s lime, md one stu h cist In dr\ nee 
dlingalonc The joints involved weie the huei inkle, 
wrist, inti met icupoph il mgi il joint of the thumb 
The spreiel of pun ineluccd by insertion of the 
needle into the exquisitely tender spots in the 
region of the sprained joint milii iteel the presence 
of a tiiggei mechanism at the site of lnjuiy In l 
of the subjects, complete md perm meat relief of 
pain and disability was seemed at once In loi il 
infiltiation of these trigger arc is with ph\ biologic 
saline, just as by infiltration with proiame in 
similar cases, in 3, more thm one such trcitment 
was required for i perminent result Since mlillri 
tion with physiologic saline or drv needling were 
effective, interruption of t lie vicious cycle issumcd 
to be responsible for pain in these e ises i innot bi 
attributed to the local anesthetic let ion of i ding, 
as has heretofore been iseribed to the effect of 
procaine 

A plausible explanation of these phenonieii i is 
that (1) persistent pain follow mg a sprain is clue to 
pressure exerted by edema fluid w Inch h is accu 
mulated within the inexlensible sheaths of ligi- 
mentous structures, and (2) that abolition of pun 
by local injection technics is due to mechanical 
release of piessure when the needle luptures 
these encapsulations which represent the tugger 
areas 


The analgesic action of 1, l-diphenyl-l-(di- 
methyIaminoisopropyl)-butanonc-2 in man Em 
ahl.iii B Thoxii (introduced by Raymond \ 
Bicter) Dept of Pharmacology, Umv of 
M inni wla, M inncnpoli s The above n uned chum 
eil, tin pli irm icology of which w is presented by 
feint t and Chen i year igo, (led Proc 6 201, 
1010) Ins bun supplied to us for clime il trial by 
Dr lx G Koblstai dt of T. he Lilly Labor itory for 
Glum il Restart h II his bun given the name of 
Dolophmc I he compound his been studied on 
more thm 100 pitimts, in a dosage range chiefly 
of 5-10 mg , in tin I imcr-nty of Minnesoti Bos 
pit ils It his bun idministered orally' and by 
pinntiril injection for ill types of pun Whinner 
jwssibh its elicits hi\i been eompircd to thou 
produud by Moiphini sulfite md Isompci une 
1IC 1 In tin i nt ire m rics, 55% of pitients obt lined 
ndiquiti lo lompliti ri In f of pun md thought 
tin drug w is is good or biter tit in morphine mil 
isoiupi i mu Ini uli mi of side effects w is 15% 
'Ibis mi link d n m-i i mil vomiting, tuphorn, dry 
mouth iliz/mi ss, mini si t, piniioint pupils, stupor., 
md lispiritorx depression 

Vs fu is i m be determined identic il lorn 
jxiuiiils hue bien supplied to iio by Dr George 
lli/elofthe Vbbott Liboi itoru o ( VN 1 IS) and bv 
Dr f ( Rm of l hi \\ lnt lirop C’henieil Co.n- 
puu (V 1021) In i limitul number of eompnri 
sons, no (bill units between tin three eom|iounds 
hue belli obsiryed l his is pointed out bee tusc 
the compound 1ns in (symmetric C atom and 
therefore, the d, I, md rittuuc forms might pos 
sets different degrees of utnitv 

Antagonism between curare and phvsostig- 
nune lxi us R l nnv and Ixvzeo lx Ivivicm 
(by invititiuii) Dipt of Pharmacology, Unu of 
Illinois College of Medicine, Chicago 12 The LD M 
of D l uboeur irinc chloride ( DTC ), 077 

mg / kg , s e , in mice w is inert ised to 1 5 mg /kg 
by prcnitiliL it um of the mtinals witheithu physo- 
stigmine (0 15 mg /kg , se ) or neostigmine (0 3 
mg /kg , s e ) Pretre itmeiit of the mice vutli di- 
iso piopy lfluorophosph iti (D F P ), 3 mg /kg , 
i p , tilled to inert ise signifit intly the LD 5 o of 
D 1 C 

On the other h mil, tre itmeiit ot mice xvith small 
iionp ir ily /mg doses of D T C (0 25 mg /kg , s e , 
given twice within 15 minutes) ifforded i different 
ilegiei of pioti i tion from the toxic effects of 
phy sostigmine mil (hose of neostigmine The 
LD m of pin sostigmine was increased 100%, 
when is tin meiease w is only 31% with ncostig- 
iiiini Vtiopini , likewise, ifforded i different 
ilegiic of piotietion fiom the two ilrugs The LDio 
of phv sostigmine in itiopimzeil mice (10-20 
mg /kg , s e ) w is mere ised eight fold while tint 
of neostigmine vxns ineieised only 4S% The LDw 
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of D F P was not significantly increased by pre- 
treatment with atropine 

The marked differences in the antagonistic ef- 
fects of physostignnne, neostigmine, or D FP on 
D T C toxicity and, inversely, of curare on the 
toxic effects of physostignnne and neostigmine do 
not parallel the effects of these parasympatho- 
mimetics on their inactivation of cholinesterase 
Hence, the results indicate that the mutual an- 
tagonism between curare and physostignnne or 
related drugs is independent of the action of acetyl- 
choline at the myoneural junction 

A preliminary report on the local anesthetic 
properties of various aromatic carboxylic acid 
esters Karl F Urbxch, William C North and 
Joseph L Glaser (introduced by Carl A Drag- 
stedt) Dept of Pharmacology, Northwestern Univ 
Medical School, Chicago, Illinois For the purpose 
of testing the hypothesis that extension of double 
bond conjugation increases activity of local anes- 
thetics of the benzoic acid ester type, 4,4'-diethyl 
annnoethyl stilbenedicarboxylate (I), 4,4' dnne- 
thylaminoethyl stilbenedicarboxylate (II), 4,4'- 
diethylaminoethyl dibenzyldicarboxylate (III), 
and 4 , 4' dimethylaminocthy ldibenzyldicarboxy 
late (IV) were synthesized (Fosdick and Urbach, 
J Am Chem Soc , in press) These compounds 
were tested for activity on the rabbit's cornea 
and by mtradermal wheals in guinea pigs Toxici- 
ties were determined by estimating the LD M 
after intmperitoneal injections into mice The 
average results of the data obtained are indicated 
in the following table 


Compound ^ 

LD.ifnuce IP) 

Duration of 
anesthesia 
(G P wheal 
1% sol n) 

Duration of 
anesthesia 
(rabbit cornea 
1 % sol n) 

Procaine 

216 mg /Kg 

25 nun 


Cocaine 

72 mg /kg 


41 mm 

I 

237 mg /kg 

30 min 

40 min 

n 

457 mg /kg 

18 min 

32 nun 

m 

420 mg /kg 

31 nun 

31 mm 

IV 

675 mg /kg 

15 nun 

5 mm 


It is evident that the diethylairunoethyl esters 
(I, III) are more active, as well as more toxic, 
than the corresponding dmiethylaminoethyl esters 
(II, IV) It would appear that the stilbene de- 
rivatives are more active than the dibenzyl de- 
rivatives when tested on the rabbits’ cornea, but 
not on injection However, from the data thus far 
obtained it is not possible to draw definite conclu- 
sions as to the influence of extension of double 
bond conjugation on local anesthetic activity We 
are actively engaged in more detaded studies on 
these, as well as related compounds, and shall 
present further results 

Some observations on distribution and ex- 
cretion of l'-ethyl-3,6-dimethyl-2-phenyl-4-pyn- 


mido -2' -cyanine chloride (C M R Center No 863) 
in dogs Arthur D Valk, Jr (by invitation), 
L aw hence Peters and Arnold D Welch 
Dept of Pharmacology, School of Medicine, West- 
ern Reserve Univ , Cleveland, Ohio A method for 
the determination of this drug in blood and tissues, 
with an error not exceeding 10%, has been devised 
This was based on extraction with iso amyl alco- 
hol, transfer to aqueous acid, pirtial neutraliza- 
tion, return to iso amyl alcohol, and spectrophoto- 
metric determination at 494 m/i 

The compound rapidly disappeared from blood 
after intravenous injection Thus, intravenous ad- 
ministration of 5 mg /kg produced the follow ing 
concentrations in the blood 0 3, 0 12, and 0 02 
mg per cent, at 2, 15, and 60 nun , respectively 
Urinary excretion rarely exceeded 5% Ten to 15% 
of doses of 5 mg /kg , given during 4 hour by veno- 
clysis, appeared in the bile The materials re- 
covered from urine and bile possessed absorption 
spectra and chromatographic properties signifi- 
cantly different from those of the injected mate- 
rial Studies of the nature and antifilarial activity 
of these metabolic conversion products are in 
progress 

Essentially complete analysis of body tissues, 
total bile and total urine, indicated that the drug 
is rapidly degraded About 90% was accounted for 
30 nun after administration, but only about 30% 
was recovered after 26 hours (excretion by the 
intestinal mucosa was not studied) The concen- 
tration of drug in the kidney was usually at least 
10 tmies that of any other tissue , when dried from 
the frozen state, the drug was visible microscopic- 
ally, predominantly in the convoluted tubules 
Although single doses of 5 mg /kg disappeared 
practically completely from the body in 72 hours, 
repeatedly daily intravenous administration of 
doses of 2 mg /kg resulted in some accumulation 
Effect of PABA as antagonist to organic bis- 
muth preparations Elbert Voss 1 (introduced by 
A L Tatum) Dept of Pharmacology, Univ of 
Wisconsin Medical School, Madison p Amino - 
benzoic acid, in addition to its effects on sulfona- 
mide action and its beneficial action in the treat- 
ment of rickettsial diseases, has been demonstrated 
by Sandground and associates to be effective in 
counteracting the toxicity of a number of penta- 
xalent arsenic compounds 

Since certain bismuth preparations have some 
similarities in common with arsenical drugs, it 
was thought that a study of PABA in acute in- 
toxication might be of interest in extending the 
scope of coverage Consequently a series of ex- 
periments were performed involving the con- 
current actions of organic preparations of bismuth 


1 Present address— School of Pharmacy Creighton Umver 
sity Omaha, Nebraska 
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and of PABA It was found that PABA given in- 
travenously to rats actually induced the toxicity 
of such bismuth preparations as the tartrate, 
malonate and citrate when also administered in- 
travenously The efficiency of P AB A is not nearly 
so dramatic for bismuth as it is for pentavalcnt 
arsemcals, yet it is sufficiently definite as to be 
beyond any reasonable doubt The mechanism of 
action has not been determined ind, furthermore, 
owing to the very moderate effects, it is not pro 
posed as an eflectivc antidote foi icute bismuth 
poisoning 

The action of alstonine K G W vkim indK K 
Chen Indiana Umv Medical Center, and the 
Lilly Research Labys , Indianapolis Experiments 
were carried out with the alkaloid alstonine hydro- 
chloride to asceitun its action on experimental 
malaria, blood pressure, respiration, heart, smooth 
muscle oigans, blood sugar, and urine Its icute 
toxicity was also determined in mice and rats 
Alstonine HC1 has an antimalurinl iction lgunst 
Plasmodium lophumc in ducklings, being approx- 
imately 1 as ictive is quinine diliy drochlonde 
The alkaloid however, is much more toxic thin 
quinine Alstonine IIC1 lowers blood pressure of 
anesthetized dogs, cats, and rits, and reduces the 
pressor response of adrenalin in the same linmala 
(adrenoly tic action) In large doses, alstonine IICl 
has a deleterious effect on the heart, and in fatal 
doses, it causes primary respiratory fiilure in ex- 
perimental animals Alstonine IICl frequently in- 
hibits the peristaltic movements of isolated intes- 
tines of rats, guinea pigs, and rabbits, contracts 
the isolated uterus of the guinea pig, and dilites 
the bronchioles of pithed dogs The alkaloid is 
apparently excreted in urine 

Pharmacologic characterization of an ali- 
phatic amine, 2-methylamino-6-hydroxy-6-methyl 
heptane R P Wxlton, M Belkin (by invita- 
tion) and 0 J Brodie (by invitation) Dept of 
Pharmacology, Medical College of South Carolina 
Special cardiotonic effects and a wide margin of 
afety have been reported recently for this ali- 
phatic amine (EA83) by D E Jackson (Curr 
Res Anes Analg m press) The report here es- 
sentially confirms and extends these findings In 
open chest dog preparations, intravenous doses of 
0 2 mg produced distinct increases in myocardial 
contractile force lasting sever il minutes (VU 
doses on a per kg basis calculated as the free base ) 
Larger single doses up to 80 mg produced more 
marked and prolonged effects without significant 
depressor phases and without special incidence of 
lliythm irregularities Pressor action was con- 
sistent but relatively moderate , heart rate usually 
increased about 20% in these vagotomized ani- 
mals Several successive doses in one instance 
totalling up to 700 mg did not immediately ter- 
minate the experiment With successive doses, 


responses progressively but slowly diminished in 
intensity, reversal effects occurred only with 
relatively large doses With intact, normal animals, 
the LD^ was approximately 200 mg (intraven- 
ously) for mice, rabbits and dogs In mice, the 
LDw was 1500 mg (subcutaneously) and 3000 mg 
(orally) Apparently, prompt deaths were due to 
overstimulation of the respiratory center and late 
deaths secondary to pulmonary edema Analeptic 
effects in dogs, local mydriatic effects in rabbits 
and stimulant effects on the isolated rabbit heart 
were negligible No toxic effects were observed in 
dogs receiving 120 mg daily in capsules and mice 
receiving S00 ingin daily in drinking water for a 
period of 00 days Local induration and occasional 
sloughing followed subcutaneous injections of the 
mucate in mice but did not follow injections of 
the hydrochloride or mucate in rabbits and dogs 
Subcutaneous injections of SO mg in open chest 
dogs produced prolonged, intense and uniform 
augmentation of myocardial contractile force After 
the heart luid become refractory to such doses, 
digitalis produced its ty pical effects 

Effect of drugs on myocardial contraction force 
as measured under conditions of an intact circu- 
lation R P Wilton and O J Brodie (by invi- 
tation) Dept of Pharmacology, Medical College 
of South Carolina Isometric systolic tension in a 
ection of myocirdium was measured by means of 
a calibrated spring interposed in the lever system 
of the Cusliny myocardiogrnph The myocardio- 
grapli lexers were attached in typical fashion to 
the anterior ispcct of the right ventricle in an 
open-chest dog preparation The tension of the 
spring at vinous lengths was calibrated in grams 
In a represent itivc experiment, the spring length 
necessary to damp the w nting lever excursions to 
near extinction corresponded to a weight of 57 
grams and this was taken to represent the isometric 
systolic tension (1ST) Such figures were reason- 
ably consistent during the control periods of i 
to 1 hour Administration of digitalis (1 unit per 
kg ) rused the 1ST in 30 minutes to 101 grams 
and this higher level of tension, determined at 
intervals, w is maintained with only a moderate 
decrease until shortly before fibrillation Epineph- 
rine in doses of 0 01 mg per kg usually caused a 
more marked mcreise in I S T which lasted a few 
minutes and followed a parallel course to that of 
he blood pressure Significant and characteristic 
increases in the 1ST were also obtained with 
ephedrin, calfeine, barium chloride, calcium chlo- 
ride, potassium chloride and 2 methylamino 6- 
hydroxy 6-methyl heptane (E A S3) (This latter 
synthetic aliphatic annne has been reported re- 
cently by D E Jackson to have special cardio- 
tonic effects with little tachyphylaxis) Results 
with quimdine and with unyl nitrite varied, 
according to conditions, from a slight increase to 
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ubstantial decrease m 1ST Primary rnyoear- 
1 effects are considered to have a subordinate 
iuence in results such as some of those obtained 
th potassium chloride, quinidine and amyl 
nitrite 

Some factors affecting duration of action of 
local anesthetics when injected intracutaneonslj 
in guinea pigs Nellie Perbi Wvrrs (introduced 
by Carl A Dragstedt) Depl of Pharmacology , 16 
holt Research Labys , North Chicago, Ilhnofs In 
the screening of compounds for local anesthetic 
activity much information may be gained by their 
use in w heals It has for some time been the custom 
in this laboratory to use for this purpose guinea 
pigs previously depressed slightly by nembutal to 
rule out false responses to she hum of the mduc- 
torium, etc In addition, to make the test more 
critical control injections of procaine hydrochloride 
are given to each guinea pig Special studies have 
been made of some factors affecting the duration of 
procaine anesthesia and irritation Total volume 
of the injection, and the relation of the volume to 
the diameter of the wheal, concentration, fre- 
quency of stimulation, degree of hypnotic de- 
pression, age (size) of the guinea pig, location of 
the wheal on the body surface, etc These factors 
are correlated in setting up some standards which 
appear to give, under experimental conditions, 
less spread from average values 

A cardiac action of tannins Russell A Waud 
and Gwendolyn Peahson Kibk (by invitation) 
Dept of Pharmacology, Umv of Ikcsiera Ontario, 
London, Canada The tannins or tannic acid are 
substances of unknown and varying composition 
They are built up from relatively simple phenolic 
substances including gallic and pyrogalhc acids 
Many of them are of a glucosidal nature 

In the process of separation of cardiac active 
principles from certain plant extracts it was found 
that treatment with tannic acid increased the ac- 
tivity and its removal w ith a heavy metal had the 
opposite effect It was, therefore decided to in- 
vestigate the action of tannic acid on the heart 
Isolated hearts w ere perfused until they show ed 
definite signs of fatigue Tannic acid in a concen 
tration of 1 50,000 when added to the perfusion 
fluid produced augmentation w Inch w as maintained 
over a relatively long period Later the tonicity of 
the myocardium was increased and a high percent- 
age of hearts finally stopped in systolic standstill 
It was then decided to try and separate out the 
cardiac active principle A white or grayish white 
powder freely soluble in water but insoluble in 
dioxane was isolated This substance produced 
marked cardiac augmentation in a concentration 
of 1 500,000 while I 5,000,000 produced the char- 
acteristic but not a maximum effects The charac- 
teristic effect was nearly always that of simple 
augmentation There was both increased relaxa- 


tion and height of contraction The effect upon 
the rate was little if any except tint some hearts 
were slowed after long perfubion with the drug 
There was increased tone of the ventricle but 
systolic standstill was seldom attained 

One way isonipecame-tnmethadione antag- 
onism E Leong Way, Svmuel S Binder and 
Arnold H Michvel (introduced by Paul Iv 
Smith) Depl of Pharmacology, The George Wash- 
ington Umv School of Medicine, Washington, D C 
The nnticonvulsive effects of trimetludione (tri- 
dione) against isompecame (demerol) overdosage 
were investigated on white mice The mtraperi- 
toneal median lethal dose (LDjo) of trimetludione 
over a forty eight hour period was found to be 
1930 ± 6S 9 mg /kg (S E ) One eighth to one- 
fifth the LDso of trimethndione aborted convul- 
sions totally or in part and prevented deaths in a 
significant number of animals given a lethal sub- 
cutaneous dose of isompecame (225 mg /kg ) 
One-half the LDso of tnmethadione antagonized 
isompecame convulsions, but some animals died in 
respiratory depression It is concluded, therefore, 
that the relationship between isompecame and 
tnmethadione is qualitatively similar to that 
previously determined by one of us on isonipe- 
caine and the barbiturates (J Pharmacol 87 
265-272, 1916), le antagonism acts only m one 
direction /Although tnmethadione protects ani- 
mals from the lethal convulsive effects of isonipe- 
came, isompecame increases the depressive prop- 
erties of tnmethadione [Aided by a grant from the 
Winthrop Chemical Co ] 

The tissue distribution of isompecame (dem- 
erol) E Leong Wvi, Abr-vkam I Gimble and 
E William Ligon, Jr (introduced by Paul Iv 
Smith) Depl of Pharmacology, The George Wash- 
ington Umv School of Medicine, Washington, D C 
The tissue distribution of isompecame (demerol) 
was investigated using a modification of Brodie 
and Udenfriend’s methyl orange method (J Biol 
Chem 168 705-714, 1945) Four rats were each 
injected hourly with two 50 mg /kg doses of lsomp- 
ecaine mtraperitoneally and two hours after the 
second dose, the animals were sacrificed Highest 
concentrations of apparent isompecame were de- 
tected m the lungs, liver and kidney and extremely 
low levels were found m the blood Average con- 
centration (mg /kg ) found in each tissue with its 
respective mean deviation was lungs S2 7 ± 13 9 , 
liver 56 1 ± 13 6, kidney 51 S ± 10 2, spleen 
34 8 ± 9 9, brain 117 ± 25, heart 100 ± 3 4, 
muscle 9 1 ± 2 4, blood 3 3 ± 0 2, urine S28 ± 
126 The total amount found m the urine was less 
than four per cent of the dose administered 
With the exception of one individual who 
showed a blood level of about 1 25 mg /I in 30 
minutes and 0 5 mg /I after two hours, lsonipe- 
caine could not be detected (sensitivity =05* 
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mg /I ) in four humans aftei a 100 mg dost of 
isonipecnme intramuscularly Also, no isompe- 
caine could be found in the milk of pitients two 
to six horns ifter 100 mg intiamuscul irly Apprc 
ciable apparent isonipccainc was found in the 
urine of three newborns three to nineteen hours 
after delivery l 1 ided by a grant from the Wmlhrop 
Chemical Co ] 

The effects of isonipccainc (demcrol) on auric- 
ular fibrillation E Li o.ng Wn, Rom in C 
Grubbs and Roman Swanson (intioduccd bv 
Paul K Smith) Dept of Pharmacology, The 
Geoige Washington I'niv School of Medicine, 
Washington, D C Studies on the effects of lsonip- 
ecaine (demcrol) on e\perinient il uirieular 
fibrillation w r ere made on dogs inestheti/ed with 
sodium barbitil, 0 25 to 0 3 grun/kg , and in un- 
tamed with artificial icspiration Fibrill ition of 
the auiules was effected cither by fir idle stimu- 
lation or by the method of Nahum mil l loll ( Vm 
J Physiol 129 128 1940), using icitvlbcti 

methyl choline c lilondi (meehohl) I Icitro- 
eardiogiams weie taken duiing v irious st tges of 
the experiments 

In four of five dogs it w is found tint isompe 
cune, 2 5 to 5 mg /kg inti ivcnuusly , i used the 
faradic threshold foi tin production of uirieular 
fibrillation for a pciioil of 10 to 25 minutes, the 
duration of action being pioportional to the doic 
given 

Also, in five dogs with mccholyl induced ‘fibril- 
lation,” intravenous lsompcc line, 2 5 to a mg /kg , 
rendered the auricles less or non-responsn e to a 
second application of nicelioly 1 for 15 to 10 minutes 
It could not be conclusively determined that ison 
ipecaine was effective in stopping fibi illation lie- 
cause the arrhythmia so induced rtrely listed 
longer than eight minutes mil vuied in its onset 
and character Howevei, the durition of meehohl 
fibrillation was nevei greater and sometimes w is 
less after lsonipecaine [ tided by a grant from the 
Wmlhrop Chemical Company ] 

Studies on the urinary excretion of [i-dunethyl- 
aminoethylbenzhydryl ether hydrochloride (ben- 
adryl) E Leong Wax, John R 0\enux\ and 
Donald L Howie (intioduced by Paul Iv Smith) 
Dept of Pharmacology, The George Washington 
Unit School of Medicine, Washington, D C 
Studies on the urinary exeietion of (3 dimethyl- 
aminoethylbenzhydryl ether hydrochloride (ben- 
adryl) were made on five individuals using i 
modification of Brodie and Udenfnend’s methyl 
orange method (J Biol Cliern 168 705-711,1945) 
After a single 50 mg dose, equivalent to 43 S mg 
base, it was found that the Amount of ipparent 
benadryl appearing in the urine vailed fiom 3 to 
13 per cent, the peik exeietion occurring m two 
to six hours The ingestion of ammonium chloride 
(3 to 4 grams in 8 houis) hastened and increased 


the excretion of benadryl about threefold, whereas, 
sodium bicarbonate (1 grams) niny have slightly 
decreased its excretion Preliminary results indi 
e ite th it at least part of the material in the urine 
reacting with methyl oruige is i breakdown prod- 
uet ritlier than true benadryl 

The influence of the liver on the activity of 
isonipccainc (demcrol) in vivo and in vitro E 
Leong Wax, Roil an Swanson end Vbiiahaxi I 
Gium i (introduced by Paul K .Smith) Dept of 
Pharmacology, The George Washington Unm 
School of Medicine, Washington, D C In normal 
mts the duration of sleep ifter sodium pentothal, 
10 mg per kg lntraperitone illy , was found to be 
19 =fc 1 5 minutes (S E ) In another series, the 
same dose of pentothal plus 20 mg /kg of isom- 
pee une product d slei p 1 isting 57 1 ± 3 4 minutes 
Vftcr pirtid hepitcctomy mil a forty eight hour 
reiovery period, the durition of hypnosis was 
found to he 27 b ± 2S minutes with pentothal 
alone, whereas, with pentothal plus lsonipecaine 
four out of i leven nts died and the survivors slept 
91 ± 15 1 minutis Inasmuch as the duration of 
pcntothil induced sleep w is only slightly altered 
by liei^Uieetniny , it is concluded that the increased 
effii/lt P'uccil in tin pcntotlial-isompecaine 
opi/i) Dept o/i w is due mainly to the inability 
of/fouth Carolina Isoitjunc tn ite isompeeame 
/tion of myocardium was mecaine were idiled to 
/calibrated spring interposed incubating for one 
bf the Cushny my oc lrdiograpn s was determined 
^Diph levers were attached m typica Udenfnend’s 
nieM^nterior aspect of the right ventii 168 705- 
711, lhest dog preparation The tensioirune was 
found fe.\ariou3 lengths was calibrated injbut re- 
in lined initiative experiment, the sprjele, heart, 
blood, brim imp the writing lever cer of one dog 
w is ilso found to rresponded ta atroving lsonipe- 
e line [Supported by u grant from the Wmlhrop 
Chemical Co ] 

Studies on the relative antifilanal activity of 
a series of cyanine dyes against Litomosoides 
carmi Vhxold D Welch, Lawrence Peters, 
Erni st Bulbing, Vutiiur D Vale, Jr (by r mvi- 
tition), ind Veme Higashi (by r mvit ition) Dept 
of Plan maeology, School of Medicine, II eslern 
Rcseru Umv , Cleveland, Ohio Routine testing of 
m my compounds foi chemotherapeutic properties 
agimst the filanul, L earinu, in the cotton rat, 
disclosed that the cyanine dy r e, (1 -amyl-2, 5 di- 
methyl 3-pyrrole) (1,6 dunethyl-2-qumoline di- 
methmecy ciune chloride) consistently' killed all 
worms when vdnunistcred intrvperitoneally every 
S hours for IS doses (0 1 mg /kg per dose) or every 
21 hours for 5 doses (0 2 mg /kg per dose) These 
dose levels are 1/10 to 1/15 of those maximally 
tolerated by a laboratory strain of the same animal 
species 

Subsequent studies of relited compounds in- 
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eluded a curative assay, and nunometric measure- 
ment of the inhibition of respiratory metabolism 
of the parasite The latter is indicative of the in- 
trinsic activity and all compounds devoid of in- 
hibitor} effect on oxygen consumption were also 
inactive m vno However, numerous compounds 
which possessed considerable activity in vitro 
showed little or no activity in vivo, this was at- 
tributed to variations m distribution, inactivation 
and excretion 

Activity lias been found only with those com- 
pounds in which a quaternary nitrogen is joined to 
a tertiary nitrogen through a claim of carbon atoms 
of uneven number, with alternating single and 
double bonds, both nitrogen atoms are usually, 
but not necessarily , part of a heterocyclic ring 
The resonating system thus constituted appears 
to interfere w ith a specific stage of filarial carbohy- 
drate metabolism 

These screening tests, and other factors to be 
discussed, led to the selection, from a large group 
of compounds synthesized by Brooker, et al of 
the Eastman Kodak Research Laboratories, of 
1' ethyl 3, 0 dimethyl-2 phenyl 4-pynnudo 2' cy - 
anine chloride (C M R Center No S63) for further 
study 

The influence of atropine on the central ef- 
fects of di-isopropyl fluorophosphate (DFP) in 
experimental animals W Clarke Wescoe, (by 
invitation), Rax E Green, (by invitation), 
Bernard P McNamara (by invitation), and 
Stephen Ixrop Pharmacology Section, Medical 
Division, Edgewood Arsenal, Maryland Obserxa 
tions have been made on the central excitatory 
action of DFP Clinical manifestations of central 
stimulation were observed in the intact rat, guinea 
pig, cat, dog, and monkey with intraxenous doses 
varying from 0 5 to 4 0 mg /kg in the different 
species, the monkey appears to be the most sensi- 
tive These manifestations were agitation, hyper- 
exeitability, and tome dome convulsions 

In curarized animals, including the dog, or high 
spinal cats and rats receiving artificial respiration, 
heightened central activity was noted in the elec- 
troencephalogram is evidenced by increases in 
frequency and potential With spinal animals, m- 
creise in reflex hy'perexcitabilitx of the spinal 
cord was also observed after DFP, in the cat this 
was manifested by dramatic accentuation of the 
tendon, scratch, and crossed — extension reflexes 
as well as the onset of spontaneous clonus in the 
hmd limbs, in the rat it was manifested by in- 
creased reflex response elicited by lightly tapping 
o\er the vertebral column 

The clinical convulsions, as observed previously 
by others, have been controlled in some species by 
intravenous atropine in doses ranging from 1 0 
to 10 0 mg /kg In the electroencephalogram after 
similar doses of atropine, the waxes were returned 


to base line activity and in some cases almost com- 
pletely abolished The spinal animals after atro- 
pine showed a rapid decrease m spinal reflex ex- 
citability , the reflexes then being obtained only 
with difficulty 

These results indicate that DFP exerts a stimu- 
lating effect both on the brain ind cord and that 
atropine blocks this action at both sites 

A comparison of the inotropic effect of cardiac 
glycosides on isolated mammalian heart muscle 
Wall ice F White (by invitation), Julios Bel- 
ford (by invitation) and Willi am T Salter 
Laby of Phaimacology and Toxicology , Yale Umv 
School of Medicine, New Haven, Connecticut Puri- 
fied cardiac glycosides have been compared with 
Ouabain Reference Standard (approximately 11% 
water of hydration) in their ability to increase the 
contractibihty of hypodynamic papillary muscles 
of the cat heart Each drug was tested at two or 
more dose levels and compared with U S P XI 
Ouabain on the same sample of heart muscle The 
responses of all these drugs conformed satisfac- 
torily to a semi logarithmic dosage response curve, 
when the amplitude of contraction was expressed 
as a per cent of maximal Two methods of compu- 
tation were employed (1) The two by two or 
three-by-three method of Bliss was applied in the 
usual manner (2) All data were reduced to a 
common nomogram in which the SO-percentile 
response of ouabain was set at log 10 = 1 0 on the 
log dose abscissa Both methods checked satisfac- 
torily The following reciprocals of potencies, in 
terms of weight, were obtained Cerberm 0 61, 
Convallotoxin 0 61, Scillann \ 0 79, anhydrous 
ouabain 0 S9, Calotropin 0 90, Cymarin 0 90, US P 
XI Reference Ouabain (11% water) 1 0, Oleandnn 
1 3, Digitoxin 2 3, Cerberoside 3 9, Thevetin 6 6, 
Uzarin 36 5 

These data w ere obtained w ith only a few milli- 
grams of each pure glycoside (supplied by K K 
Chen) It is interesting that these estimates com- 
pare rather well with those reported in the litera- 
ture in toxicity studies on intact animals, but 
there are a fexx interchanges in the order of po- 
tency' [11 orh aided by grants from the Life Insur- 
ance Medical Research Fund and \avy contract 
N6on 44, Pash Order —VI ] 

The percutaneous toxicity of thioglycolates 
Marie F Whitesell (by invitation), Elsie 
Vla arez (by invitation) and John H Draize 
Division of Pharmacology, Food and Drug Ad- 
ministration Federal Security igency, Washington 
26, D C The cold “permanent w ive” process 
consists, in part, in a reducing action on the pro- 
teins of the hair 1 7 per cent thioglycolic acid solu- 
tion adjusted to pH 9 0-9 5 (ordinarily with am- 
monia) is the common waving agent employed 

Salts of thioglycolic acid (sodium, calcium, 
ammonium, monoet hanolamine and triethanol 
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amine) may be absorbed percutnncously by 
nimals to produce systemic poisoning, but the 
dose level required is higher and the manner of 
application more rigorous than those specified in 
directions accompanying i\ iving solutions in- 
tended for use by beauticians and in home impli- 
cations 

Blood examinations in animals tre ited according 
to the method of Draire et al , J Pharm A E\pt 
Therap 82 377, 19-11, reveal minor fluctu itions in 
hemoglobin levels and vfilume of red cells even it 
doses of 4 0 ml /kg /day This litter dose level 
elicits a two to threefold increase in total urinary 
sulfur excretion Ammonium ditluodiglyeol ite and 
ammonium thiodiglycolate (an oxidation product 
and a contaminant, respectively in common wave 
solutions) are less toxic than ammonium tlnogly- 
colate Similarly, fractions representing various 
stages in the mnnuf icture of ammonium tlnogly- 
colate are less toxic than the ictivc waving in- 
gredients 

These studies support the view tli it ammonium 
thioglycolate hair wave solutions arc safe for use 
if the usual directions are circfully followed 

Tolerance and Physical Dependence in Intact 
and chronic spinal dogs during addiction to 10820 
(4-4 - diphenyl-6-dimethylamino-heptanonc-3) 
Abraham Wikler and Ivarl Frank (by invita- 
tion) Research Dept , U S Public Health Serv- 
ice Hospital, Lexington, Kentucky In intact dogs 
receiving subcutaneous injections of 10S20 It lines 
daily increasing gradually from 10 to 5 0 mg /hg 
tolerance to the sedative, analgesic (tooth pun 
reaction threshold), and hypothermic effects of 
the smaller doses was evident at the end of the 
first week and to those of the largest dose at the 
end of the eighth week, when injections were dis- 
continued abruptly Twelve to 18 hours liter, 
marked restlessness, tremors, muscle twitches, 
panting, pyrexia, mydriasis, rhinorrhca, occa- 
sional vomiting and mild diarrhea were observed 
The abstinence syndrome reached a peak about 
the 24th hour and largely disappeared by the 18th 
hour After one week tolerance was markedly re- 
duced The 10820 abstinence syndrome appeared 
to be more rapid in onset, more severe and of 
shorter duration than that of morphine in dogs 

In chronic spinal dogs similaily trcited, paitial 
tolerance to the effects of even 5 mg /kg of 10S20 
on the hindlimb reflexes was noted at the end of the 
8th week Following abrupt withdrawal, m addi- 
tion to the abstinence syndrome above the level 
of spinal cord transection (lower thoracic), greatly 
exaggerated running movements of the hindlimbs 
appeared, reaching a peak at the 36th hour with 
gradual subsidence during the next two weeks 
During this period the flexor reflex was hyper- 
active and the extensor thrust reduced After- 
ward the reflexes returned to the approximate 


preaddiction level Vrtifici illy induced pyrexia 
failed to reproduce the hindlimb abstinence syn 
drome The latter resembled strikingly the effects 
of cscrino on the hindlimb reflexes and the clianges 
in the litter during morphine withdrawal 

Effects of single doses of 10820 (1-1-diphenyl- 
6-dimethylamino-heptanone-3) on the nervous 
system of dogs and cats Auuumi Wikllr, Kirs 
Frank (by invitition) and Vxxa J Eisinuax 
(by invitation) Research Dept , U S Public 
Health Service Hospital, Lexington, Kentucky 
In intact dogs, subcutaneous injection of 2-10 
mg /kg of 10S20 caused sedation, elevation of 
tooth pnn re iction threshold (facial twitch in 
resjxinsc to bipolar electrical stimulation of tooth), 
hypothermia, brady cardi i, salivation and slowing 
of cortie ll electric il activity In conditioned reflex 
experiments the degree of lmpurment of adaptive 
response pitterns varied inversely as their sta- 
bility (predictability) Blood sugar was elevated 
ibout 30% by mitiil doses of 0 5 to 5 0 mg /kg 
Doses of 50 mg /kg c lused coin ulsions, usually 
with spont incous recovery 

In chronic decortic ited dogs 2-5 mg /kg caused 
whining, immobility, abolition of “sham rage” 
reactions to restraint or nicoceptnc stimulition, 
elevation of tooth pnn reaction threshold, brady- 
cardia and hypothermia 

In chronic spinal dogs (lower thoracic level) 
2-5 mg /kg reduced or abolished the hindlimb 
flexor, crossed extensor ind Pluhpson’s reflexes, 
lugmented the extensor thrust, and altered the 
amplitude of the knee jerk but little 

In chronic decorticate cats, 1-5 mg /kg caused 
elevation of threshold for nictitating membrane 
responses to nociceptive stimuli (electrical stimu- 
lation of skin through Michel clip electrodes), 
pyrexu, mydriasis, extensor rigidity of forelegs 
and delayed motor restlessness, instead of evoking 
“slum lage,” nociceptivo stimulation inhibited 

motor ictmty md augmented rigidity and opistho- 
tonos 

In acutely decerebrated cats, effects of 2 5 
mg /kg varied with the exact level of the prepara- 
tion Extensor rigidity was slightly augmented or 
diminished, respiratory rate generally slowed and, 
in one experiment, delayed running movements 
appeared w hich ceased during application of pres- 
sure to extremities or tail 

In general, m all preparations, 10S20 acted like 

morphine 

Effects of naphuride sodium (suramin) on 
respiration and morphology of lymphoid tissues 
of rats W Lane Williams, Fred G Brazda 
and hlARG aret S Wiedorn (introduced by R - 
Bieter) Dcpts of Anatomy and Biochemistry , 
Louisiana Slate Univ School of Medicine aiid 
The Dept of Anatomy, Univ of Minnesota The 
present experiments are extensions of studies 
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v, luck demonstrated that suramin damaged normal 
and neoplastic lymphoid tissues of mice Twenty 
adult rats received daily subcutaneous injections 
of 4 or 5 mg (aqueous solution) of suramin per 
100 grams body weight for 5 to S days After 5 days 
of treatment the oxygen uptake of tissues from 
these and from untreited rats was determined by 
the Warburg technique Spleens of treated rats 
show ed a very slight increase in oxy gen utilization 
(Qo2 — controls 11 SS, treated 12 04) Oxygen 
consumption of lymph nodes (mesenteric) was 
increased by about 50% (controls 4 47, treated 
6 77) Respiration of renal and hepatic tissue was 
unaltered Histologically, lymph nodes were the 
first tissues to demonstrate changes (depletion 
and necrosis of lymphocytes, engorgement of 
sinuses with erythrocytes) During this period 
animals appeared well and body weights were un- 
changed The to\ic effects of suramin seemed to 
be limited to damage of lymph nodes, the above 
described increases in oxygen utilization of lymph 
old tissue and prolonged bleeding and clotting 
times 

Terminally (after S days of treatment) suramin 
caused widespread hemorrhagic lesions and se- 
\ ere anemia (av r b c 2 4 million , Hgb 5 3 
gram) There was hematuria and kidney's showed 
damage which included swelling and necrosis of 
tubular epithelium and haemorrhages The pre 
% tously mentioned changes in the lymph nodes 
were more extensive 

Renal effects of uranium J H Wills and E 
Maw (introduced by Raymond N Bieter) 
Division of Pharmacology and Toxicology, Dept 
of Radiology, School of Medicine and Dentistry, 
bmv of Rochester, Rochester, A r Y Hexavalent 
uranium injected intravenously into rabbits was 
excreted in urine more rapidly than was tetra- 
xalent, and was fixed in the kidney to a greater 
extent Bicarbonate more than either citrate or 
lactate decreased renal fixation of hexavalent 
uranium, tetravalent uranium was complexed 
slightly more by citrate than by bicarbonate For 
hexavalent uranium the ratio of the sum of renal 
tubular fixation and excretion to glomerular fil- 
tration averaged 105% 

Rabbits and dogs injected intravenously with 
urnnyl salts or exposed intermittently to urani 
ferrous atmospheres showed decreases (within 2-5 
diys) in the renal clearances of chloride, creati- 
nine, diodrast, inulin, phenol red, and urea Secre- 
tion (diodrast and phenol red) was affected more 
than either reabsorption (chloride and urea) or 
filtration (creatinine and inulin) 

About two hours after intravenous injection of 
urinyl salt, there were significant changes in the 
cle innees of glucose and diodrast , those of amino 
acids, chlorides, creatinine, inulin, phenol red, 
urci, and xylose were not affected significantly 


These findings indicate that uranium probably 
has no direct effect upon the glomerulus and that 
its tubular action is confined to the latter part of 
the proximal convoluted tubulo, ivhere the metal 
probably is fixed to the epithelium They support 
also the conclusion (Bobey, M E et al , Am J 
Physiol 139 155, 1943) that the essential change 
produced by uranium is alteration of the physical 
and chemical properties of the tubular epithelium 
rather than interference with the glomerulus 

The toxicity and pharmacology of rutin 
Robert H Wilson, T ii.bot G Mortxrotti (by 
invitation) and Floyd DeEds From the P/iarma- 
cology Division, Bureau of Agricultural and In- 
dustrial Chemistry, U S Dept of Agriculture, 
Albany, California Rutin, a rliamnoglucoside of 
the fluvonol quercetin, is being used therapeuti- 
cally' in conditions characterized by an abnormal 
capillary permeability or fragility' No toxic symp- 
toms following the therapeutic use of rutin have 
been reported, and we have found no evidence of 
acute or chronic toxicity in experimental animals 
The maximum doses in acute experiments were 
40 mg /kg mtrnperitonenlly and intravenously in 
guinea pigs, 50 mg /kg intraperitoneally in rats, 
and 100 mg /I g intravenously in rabbits Con- 
tinued feeding to rats of a diet containing 1% 
rutin for 400 days produced no evidence of chronic 
toxicity 

When segments of guinea pig color were sus- 
pended in 50 ml of aerated Ringer Locke solution, 
the addition of 0 2 mg of rutin had no effect per 
se, but always prolonged the action of epinephrine 
as reported previously However, we found that 
0 5 mg or more of rutin relaxed such intestinal 
strips occasionally, the frequency of relaxation 
increasing with the dose of rutin These same ef- 
fects were more pronounced when the aglycone, 
quercetin, was used Both rutm (0 25 mg /ml ) 
and quercetin (0 02 mg /ml ) increased the ampli- 
tude of the beat of the Straub heart preparation, 
as reported previously We found, in addition, 
that prolonged contact of the isolated heart with 
these agents, or the application of higher concen- 
trations, depressed the heart muscle after brief 
stimulation 

The intravenous injection of 0 25 mg /kg of 
histamine killed 5S% of 25 guinea pigs When this 
dose of histamine was preceded by the mtraperi- 
toneal injection of 10 mg of rutin 10-30 minutes 
earlier, 15 out of 17 guinea pigs survived 

Further studies on d-lysergic acid, d 1 hydroxy- 
butylamide 2 (methergine) W M Wilson (by 
invitation), A C Ixirchhof (by invitation) and 
N Dxvid Dept of Pharmacology, Umv of Ore 
gon Medical School, Portland, Oregon We pre- 
viously reported on a clinical trial of d hsergic 
acid, d l hy'droxybutylanude 2 (Methergine), a 
synthetic ergonovine like compound, in 26 pa- 
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tients (Western Journal Surg , Obs and Gyn 62 
197 (May) 1944) Since then an additional 75 pa- 
tients have been given the diug intr ivtnously and 
9 patients mtraimisculaily immediately after de- 
livery Methcrgine eaused piompt, vigorous uter- 
ine contractions No untoward side effects were 
noted Blood loss was decrcised from normal 
Results were felt to be equal to or superior to 
Ergonovine 

The relation of blood nicotine levels to type 
of smoking William A Wolf* and Marin v A 
Hawkins (introdueed by Harold D Green) 
Tobacco Research Lnby , Bowman Gray School oj 
Medicine, Winston Salem, A C V relationship 
has been demonstrated between the level of blood 
nicotine and the imount of cigarette smoke inh ded 
over a given time A series of preliminary experi- 
ments was made on twenty males, iges 2(1 to 30 
years, ill hibitual smokers consuming 20 or more 
cigarettes per day Each subject ibst lined from 
coffee and other purine eont lining beverages for i 
period of IS hours and from smoking for S hours 
prior to the e\penment In cicli experiment, the 
subject smoked 5 to S cigarettes during the first 
hour and 15 or moie during the next 7 hours Blood 
samples were driwn before smoking, ifterone hour, 
and after 8 hours The nicotine content of i icli 
sample was determined by the uithors' method 
(Wolff and Hawkins, in press) 

In general, the blood level of nicotine pir dieted 
the amount of smoke mhded In 3 subjects, the 
first blood sample w is free from nnotine , the high- 
est level after smoking was 1 32 mg /I, lhc group 
inhaling little or no smoke ivcriged 0 05, 0 10, and 
0 09 mg nicotine per liter, respectively, for t lie 
initial, one hour, and eight hour samjdes of blood, 
the group inhaling a moderate amount of smoke 
showed an average of 0 26, 0 32, and 0 2S mg /L, 
respectively, the group of deep inhilers averaged 

0 27, 0 48, and 0 62 mg /L , respectively If dat v 
are recalculated to show the maximum rise m 
blood nicotine for each subject, the slight, moder- 
ate, and deep inhalers show group average mere ises 
of 0 07, 0 15, and 0 45 mg /L , respectively 

Influence of cardiac glycosides on respiration 
and glycolysis of heart muscle and brain cortex 
Albert Wollenberger (introduced by Otto 
Krayer) Dept of Phai macology, Harvard Medical 
School The oxygen uptake of slices of guine i pig 
heart muscle, in the presence of glucose or lic- 
tate, is increased by ouabain in concentiations 
ranging from 2 to 3 + 10 -7 M (1 7,500,000 to 

1 5,000,000) , at higher concentrations, this in- 
crease (maximally 50%) is followed by a depres- 
sion ( ma\imally r 80%) Of other guinea pig tissues 
studied, brain cortex alone responds similarly, 
but is only ( as sensitive as cardiac muscle Digi- 
toxin and k-strophanthin produce the same effects 


is ouabain, the former being 2-1 times, the htter 
about ) as pot< nt 

Anaerobu glycolysis is moderately depressed 
by ouibain without preeeding stimulation Sue 
einate oxidition in heart muscle slices is not in 
lnbited at all In brim, the inereise in respiration 
is nceompinicd by the appearance of strong aero 
lne glyeolysis, whu h with the onset of respiratory 
depression reaches the h vel of the inhibited an 
aerobic glyiolysis 

Ouabain lias no effect on the respiratory activ- 
ity of homogenized lie irt and brain and of isolated 
oxidative enzyme systems Its stimulating action 
on the respiration of the int ict tissues is depend- 
ent u [ion the presence of substntc in the surround 
ing Its inhibitory action is not reversed, but 
intensified by w tailing On the other Land, full 
protection against inhibition of both aerobic and 
an lerobie metabolism is afforded by adding boiled 
extrut of lie irt muscle to the suspension medium 
llicse findings suggest that the increase in meta- 
bolu aetivitv produced bv the cardiac glycosides 
is due, at least pirtlv, to greiter availability of 
exogenous substrate, and the inhibition to loss of 
one or mori diffusible, he it stable oxidative 
(at ilysts 

Toxicological studies on the isomers and mix- 
tures of isomers of benzene hexachloride Geof- 
tutv Wood vun and LrnlstC Hagan (introduced 
by Vrnold J Lehman) Division of Pharmacology, 
Food and Drug Idmimstration Federal Security 
[yuicy, Washington,!) C The marked differences 
in biologic il activity observed between stereoiso- 
mers is well illustrated by the isomers of benzene 
hex u hloride Bv either oral or intravenous ad- 
ministration in both mice and rabbits the order of 
deercising ictivity is gamma, dpha, delta, beta 
Tin icutc oril LD 50’s in mg /kg for the gamma 
isomer ire For mice Sb, for rats 177, for guinea 
pigs 127, and for rabbits 60 The other isomers 
are from J to as toxic 

The g unma isomer is a central nervous system 
stimulmt with a relatively short duration of ac- 
tion The dpha and the delta isomers are central 
nervous system depressants with a longer duration 
of action Vmnuils poisoned with the delta isomer 
also exhibit i low grade catalepsy 

Mixtures of equal parts of alpha and gamma 
isomers and of delt i and gamin i isomers are more 
toxic than would bo expected from their indi- 
vidual LD 50’s 

Two of three dogs receiving oral doses of 10 
mg /kg of t he gamma isomer daily except Sunday 
tolerated this dose for IS and 49 days Three dogs 
similarly treated with 50 mg /kg of a technical 
benzene hexachloride containing 15 3% gamma 
isomer tolerated the material for 36, 46, and 49 
days Some liver d image was noted in these ani- 
mals 
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The Influence of estrogenic substances upon 
the irritability of the uterine musculature and 
upon the cardiovascular system R A Woodbury, 
David Marsh , 1 Raymond P Ahlquist and 
Bertha Hobensack (by invitation) Dept of 
Pharmacology, Univ of Georgia School of Medi- 
cine, Augusta, Georgia Stilbestrol and estradiol 
increase the irritability of uterine muscular tis- 
sue of rabbits to acetylcholine, epinephrine, pitres- 
sin, pitocin, histamine, and stretch 

In cats, dogs, rabbits, and humans, large doses 
of stilbestrol daily for 1 to 4 days, modifies the 
response of the cardiovascular system to acetyl- 
choline, epinephrine, histamine, pitocin, and 
pitressin Blood pressure tracings from non- 
anesthetized animals and patients supplied the 
pre stilbestrolized response to measured doses of 
these drugs Repeating the observations after 
adnunistrations of stilbestrol to the same animal 
or individual show ed that the sensitivity to these 
substances was generally increased by two to ten 
fold, and a hundred fold increase was observed in 
some animals In a few animals the type of re- 
sponse was changed The relationship of these 
observations to menstruation, dysmenorrhea, preg- 
nancy, and toxemia of pregnancy will be discussed 
[These studies were supported by financial grants 
from Bh Lilly and Company and Ciba Pharmaceuti- 
cal Company ] 

The cardiovascular effects of sodium pento- 
thal and sodium 5-aUyl-5-(l-Methylbutyl)-2- 
thiobarbiturate in the dog L A Woods (by invi- 
tation), J B Wyngaarden (by invitation), 
Barb ira Rennick (by invitation) and M H 
Seevers Dept of Pharmacology, Univ of Mich- 
igan Sodium pentothal (I) and sodium 5 allyl 5- 
(1-methylbutyl) 2 tluobarbiturate (II) were com- 
pared on the dog heart lung preparation, using 
the rise in venous pressure and the decrease m 
cardiac output as indices of cardiac failure Whereas 
the ratio for anesthetic potency and lethality 
(respiratory failure) of I and II is approximately’ 
115, the ratio for cardiotoxicity in these experi- 
ments is 1 <1 

The two compounds were also compared in dogs 
respiring spontaneously, and in others respired 
artificially with positive intratracheal insuffla- 
tion Each drug was administered intravenously 
either by intermittent injection at fixed intervals 
or by infusion at a constant rate An average of 
1 5 tunes as much I as II (see above) is required to 
induce respiratory failure in dogs respiring spon- 
taneously \t identical infusion rates, artificial 
respiration permits the dog to survive a quantity 
of each drug which is 2 5 times the respiratory’ 
lethal dose Pulsus bigenuuus and other arrhytli- 
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mias were invariably observed in the electrocardio- 
gram during deep anesthesia accompanied by 
marked respiratory depression These arrhythmias 
were rarely observed m dogs under artificial res- 
piration, and then only as a terminal event paral- 
leling peripheral vascular failure 

These experiments indicate clearly that re- 
spiratory failure is the primary cause of death from 
these thiobarbiturates in the intact dog Disturb- 
ances of rhythm and peripheral vascular failure 
observed in dogs in deep anesthesia are anoxic 
and reflex in origin and secondary to the failure of 
respiration , and are not due primarily to a direct 
toxic action of these compounds on the heart or 
peripheral vascular tree [Supported by a grant 
from Parle, Davis and Company ] 

The addiction potentialities of 1,1,-diphenyl-l- 
(dimethylaminoisopropyl)-butanone-2 (amidone) 
in the monkey L A Woods (by invitation), J 
B Wingaarden - (by invitation), and M H 
Seevers Dept of Pharmacology , Univ of Michi- 
gan One group of rhesus monkeys received mor- 
phine sulfate subcutaneously daily for 86 to 95 
days, increased from 7 5 to 100 mg /kg in 50 days 
and maintained at this level A second group re- 
ceived amidone subcutaneously for 75 to 96 days, 
the initial dose of 5 mg /kg being increased to a 
maximum of 12 mg /kg m the most resistant ani- 
mals Anorexia and weight loss varying from 7-19% 
were noted equally in both groups Considerable 
irritation and fibrosis occurred at the site of in- 
jection with amidone, resulting m marked aver- 
sion to daily injections 

The chronically morphuuzed monkeys exhib- 
ited characteristic abstinence signs (J Pharm & 
Exp Ther 56 147, 1936) on withdrawal With- 
drawal from amidone was associated with return 
to normal activity, but no characteristic absti- 
nence phenomena were detected 

Acute depression from amidone, administered 
subcutaneously, reaches a maximum in 90 minutes 
and lasts 4-5 hours, as an average response Mydri- 
asis, salivation, lacnmation, profound muscular 
weakness, and severe respiratory depression are 
characteristic signs, as with morphine The lethal 
dose lies between 10 and 20 mg /kg , death result- 
ing from respiratory failure Repeated administra- 
tion does not confer tolerance to the lethal dose 
nor to other manifestations of depression On the 
contrary, increased susceptibility is indicated, 
since profound depression demanded reduction in 
dosage below that previously tolerated Some 
crossed tolerance from morphine to amidone oc- 
curred, but monkeys chronically poisoned with 
amidone did not appear to have developed a 
crossed tolerance to morphine [Supported by a 
grant from Parke, Dans and Company ) 

Pharmacology of l.l'-di-B-ethoxyethyl^^ 
carbocyamne P-toluene sulfonate and derivatives 
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in cotton rat filanasis Harold N Wright, 
Ashton C Cuckler (by invitation) Elizabeth 
M Cranston and Raymond N Bieter Dept 
of Pharmacology, ZJniv of Minnesota Medical 
School, Minneapolis, Minnesota Slight chemo- 
therapeutic activity was encountered m diqumo- 
lines of the type of 1,1' dimethyl 2,2' cyanine 
chloride in the treatment of Litomosoidcs carinu 
infestations m the cotton rat Somewhat greater 
activity was encountered when there were three 
carbon atoms in the linking chain as in 1,1' di- 
methyl 2,2' carbocyanine chloride A very m irked 
enhancement of chemotherapeutic activity was 
found, however, in 1,1' di-B ethoxy ethyl 2,2'- 
carbocynnme chloride and the corresponding p- 
toluene sulfonate derivative 

Administered intrnpcritonenlly it eight hour 
intervals for IS doses l,l'-di-B'-cthoxy ethyl 2,2'- 
carbocyanme chloride was completely curative in 
(single) doses of 0 0107 mg /kg and had i thera- 
peutic inde\ (MTD /M CD) of at least SO, 
while the p-toluene sulfonate derivative was 
curative in the same dose, with i theripeutic 
index of 100 Both compounds are also highly 
active when administered lntriperitoneally once 
daily for six days and because of the lessened tox- 
icity at the less frequent rate of ldimnistrition 
have therapeutic indices of 150-200 under these 
conditions 

The p-toluene sulfonate derivative Ins an in- 
travenous acute LDso between 4 5 and 5 5 mg /kg 
for rabbits, guinea pigs and rats Anesthetized dogs 
administered 1 mg /kg intravenously until death 
required doses of S-2G mg /kg (me m 12 3) Dogs 
receiving 1 mg /kg doses of the compound intri- 
venously twice or three times weekly hive sur- 
vived 50-S0 injections without gross evidences of 
toxicity Dogs receiving similar doses six tunes 
weekly have usually died after about 20 doses 

The work was done under contract with the 
Office of Scientific Research and Development, 
the Office of the Surgeon Geneial of the U S 
Army, and the United States Public Health Serv- 
ice and the University of Minnesot i [Gralefid 
appreciation is accorded to The Eastman Kodak 
Company and Parle, Davis and Company for sup- 
plying the compounds through the Chcmotheiapy 
Center } 

Anesthetic properties of several thiobarbitur- 
atesmdogs J B Wyngaarden (by invitation), L 
A Woods, (by invitation), R Ridley (by invita- 
tion), and M H Seevers Dept of Pharmacology, 
Univ of Michigan Several tlnobarbituiates, 
sodium 5 - allyl - 5 - (1-methylbutyl) - 2 - thio 
barbiturate (II), sodium 5-ethyl 5 isoamyl-2- 
tluobarbiturate (III), and sodium 5 isopropyl-5- 
(l-methyl-3-ethylallyl)-2-tluobarbiturate (IV) 
w'ere compared with sodium pentothal (I) as to 
depth and duration of anesthesia after intravenous 


administration in dogs Dal i are presented in the 
table 


Drug 

Dose (mg 
acid ;v t ) 

No dog3 

Duration of 
anesthesia 
av m min a 

I 

Is 0 

S 

26 

I 

2u 0 b 

22 

75 

II 

10 0 

8 

27 

II 

2s 0 

24 

132 

III 

25 0 

5 

15 

III 

50 0 

5 

04 

IV 

12 5 

3 

59 


* 1 rorn onset of anesthesia to ability of animal to stand 
Vrtificial respiration wai necessary with a few animals to 
carr> o\cr initial period of apnea 


The approximate r itio of potency of these four 
compounds is 1-1, II-l 5, III 0 o , and IV->15 
Signs of induction, anesthesia, and emergence 
with II arc comparable to I at a dosage ratio of 
115 When these two drugs are compared at the 
same dose (25 mg /kg ) II has an average duration 
of lclion 1 7 times tluit of I 

Lffcctivc uicsthcsia with compound III is 
characterized by slow recovery, due presumably 
to an inadequate rate of detoxication (see accom- 
pany ing ibstnct) 

CoiiijiouihI I\ produces undesirable signs of 
stimulation [Supported by a grant from Parke, 
Dans and Company ] 

The cumulative action of certain thiobarbitu- 
rates in dogs J B Wise. vvrden (by invitation) 
L V Woods (by invitation) and M II Slevers 
Dept of Pharmacology, Univ of Michigan In 
order to determine the approximate relationship 
which exists between duration of anesthesia and 
lute of detoxication several tluobarbiturites, so 
ilium pentotlial (I), sodium 5 allyl 5- (1 methyl- 
butyl) 2-tluob irbiturite (II) and sodium 5 ethyl 
5 lsoimy 1-2 tluob irbituntc (HI), were admin- 
istered intravenously in small dosage at 
hourly intervals, the volume of solution and rate 
of injection being const int The dosage of each drug 
w is selected on the bisis of relative toxicity, 
mesthetic effectiveness aud to produce anesthesia 
of short duration The results obtained are tabu- 


lated below 



to 


Duration of anesthesia (a\ 

in min ) + S E 


E * 

in 



1 



to 

£1 — 

u 

_o 

0 hour 

1 hour 

2 hours 

3 hours 

4 

hours 

2 

o a 

o 






Q 

« 

IS 





— . 

I 

7 5 

12 

7 6-*-2 20 

14 S±3 98 

31 5±S 57 

7S 0±16 20 


II 

5 0 

lb 

5 S±3 17 

0 5±2 16 

11 3±2 99 

22 o± 7 50 

41 5i: 
lb 5 

III 

12 5 

5 

2 4±0 4S 

S 4±2 41 

2S S±9 07 

67 4±19 4 

— 


Statistical differences m duration of anesthesia 
between these three drugs are not significant 
(95%) until the fourth injection (3 hours, table) 
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Since in the dosage latio required to induce com- 
parable initial duration of anesthesia II accumu- 
lates more slowly than I or III, it appears that a 


lesser saturation of detoxication mechanisms oc- 
curs which may be of practical value [ Supported 
by a grant from Parke, Davis and Company ] 
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Continuous blood O saturation under pento- 
thal-NjO-O anesthesia in clinical and experi- 
penmental subjects Vivian G Behrmann (by 
invitation) and Frank W Hartman Dept of 
Labys , Henry Ford Hospital, Detroit, Michigan 
The extensive use in anesthesia of the combina 
tion of Pentothal and N 2 0 0 , each of nhich is 
capable of producing anoxia, formed the basis for 
this study of the blood O Data on experimental 
and clinical subjects, accumulated through the 
use of a photoelectric method for the continuous 
recording of blood O saturation is presented 
Blood oximetry was followed under Pentothal 
anesthesia, supplemented by NOO. mixtures, 
in proportions ranging from (25-75) to (SQ-20) 
Blood O saturation curves, coincident with trac- 
ings of mean blood pressure, pulmonary ventila 
tion, costal and abdominal respiration were ob- 
tained on dogs under light, moderate, and deep 
anesthesia The O saturation curves were cali- 
brated using Van Sly he’s method on arterial blood 
The NOO mixtures were determined by the 
Van Slyke and Sendroy method 

Operations requiring \ to I hrs of anesthesia 
were studied The blood O curves on the clinical 
subjects included a normal (room air) record, 
the effect of the induction by intravenous Pento- 
thal and any fluctuations occurring throughout the 
duration of the anesthesia \1 though a 50 50 
NOO mixture was preferred, the effects of 
altering the ratio of N O to O on the blood O 
curve were obtained The marked lariation in the 
sensitivity of individuals to Pentothal was often 
demonstrated Under prolonged Pentothal anes- 
thesia, high O administration did not always 
assure a safe blood O saturation le\el For maxi- 
mum safety, NOO mixtures should contain at 
leist 40% O when used to supplement Pentothal 
anesthesia 

Phospholipids in thoracic duct lymph of rats 
Ji-sse L Bolkman, Eunice 4 Flock, John 
II Guindlaa, and James T Cain (by m- 
\itation) The Mayo Foundation, Rochester, 
Minnesota Lymph from the thoracic duct 
of rats was collected through flexible plastic 
tubing inserted in the region of the cisterna chyli 
The rate of flow in fasting rats was less than 


1 ml each hour but often exceeded this volume 
following a meal or parenteral administration of 
fluid 

The amount of phospholipid in the lymph was 
usually higher than in the plasma of fasting rats 
In rats fasted from 24 to 72 hours there was con- 
siderable variation in the phospholipid content of 
the lymph but the variations were not corrulated 
with the time of fasting After a meal containing 
neutral fat the concentration of phospholipid in 
the lymph rose to three or four times that of the 
plasma 

Radioactive phosphorus was injected into rats 
on the second day of lymph collection two hours 
after a meal containing neutral fat had been given 
by stomach tube Lymph collections were con- 
tinued for four hours and then the rats were 
anesthetized and blood, the liver, and the mucosa 
of the small intestine removed for analysis The 
specific activity of the phospholipids of the liver 
was higher than that of the intestinal mucosa or 
that of the plasma and the specific activity of the 
lymph was considerably less since it represented an 
average over the time of collection of the lymph 
This average usually approxunated the average 
specific activity of the plasma for the same time 
period and was considerably less than that of the 
liver Since the lymph collected was a mixture of 
systemic, intestinal and liver lymph, the source 
of the new phospholipid of the lymph could not be 
determined 

Clotting defect in hemophilia deficiency m a 
plasma factor required for thromboplastin lib- 
eration from platelets K M Brinkhous Depts 
of Pathology, State Umv of low a and Umv of 
North Carolina Previous experiments reported 
to this Society indicated that platelets or formed 
elements in hemophilic blood release their throm- 
boplastin slow ly, causing a delay in conversion of 
prothrombin into thrombin In this paper data are 
presented which would indicate that a plasma 
factor is involved in the release of thromboplastin 
from platelets, and that this factor is deficient in 
hemophilia Normal citrated plasmas which clotted 
slowly after recalcification were specially prepared 
by prolonged centrifugation of blood at 2°C in 
silicone treated glassware These specially pre- 
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pared normal plasmas were much less effective 
than regularly collected normal plasmas in cor- 
recting the delayed clotting of platelet-free hemo- 
philic plasma, and the normal plasmas with clot- 
ting times of 24 hours or longer were completely 
ineffective However, such plasmas retained their 
corrective effect on the clotting of whole hem- 
ophilic blood Also, after the iddition of washed 
platelet suspensions, either normal or hemophilic, 
such plasmas corrected the clotting defect of 
platelet-free hemophilic plasm is The platelet sus- 
pensions alone failed to reduce the clotting time 
of hemophilic plasm t to normal 1 

The influence of time of ingestion of essentia 
amino acids upon utilization in tissuc-s>nthcsis, 
P R Cannon , C II Sri tui (by mvititioii) 
L J Frazilr (by mvititioii) D V Itown a (by 
invitation), ind R C Sti ito (by invitation) 
Dept of Pathology, The Umv of Chicago 
Adult male albino rits made protein dcfii lent by 
dietary depletion i mover lost weight steadily 
when fed i repletion ration which is adequate in 
calories, vitamins uul miner Us but contains, is the 
principal source of dietary nitiogen, only ten es- 
sential amino acids If, however, the bisal ntion 
is divided into two portions, to one of which is 
added arginine, histidine, leucine, lysine and 
threonine, and to the other, isoleucinc, methionine 
phenylalanine, tryptoph me and valine, and these 
two incomplete rations are fed ilternatcly , poor 
weight-recovery ensues T his happens even when 
the rations are offered at dternatc hours over a 
14-hour period followed by the non-protem bis.il 
ration for the balance of the 21-hour period Under 
these conditions the depleted rits, ilthough in 
gesting adequate imounts of calories, vit imins and 
minerals, continue to lose weight When, on the 
other hand, the two incomplete ntions are com- 
bined and fed under similar altcrn iting conditions, 
the animals eat well ind recover weight ripidlv 
Moreover, when the depleted rits are offered free- 
choice of the two incomplete rations, in comp irison 
with the combined ration, they still lose weight, 
due, presumably, to the fact that they do not eat 
the first ration in close enough relation in tune to 
the second to effect complementation of the two 
groups of essential amino acids These experiments 
suggest, therefore, that for effective tissue syn- 
thesis all essential amino acids must be available 
in the tissues practically simultaneously, other- 
wise the first group absorbed is not stored long 
enough to enable its essential ammo acids to com- 
bine with those of the second group for the syn- 
thesis of complete tissue-proteins 

The different susceptibilities to nitrogen 
mustard of normal and malignant tissues grow- 
ing m vitro Ivor Cornman and Richard A 
Ormsbee (introduced by Cornelius P Rhoads) 
The Sloan Kettering Inst for Cancer Research, 


New York, N Y Observable responses in roller 
tubo cultures to 21-hour dosage with ins (B 
chloroethyl) amine are qualitatively the same in 
normal and malignant tissues, but may occur at 
different dosage levels 

Fibrobl ists grown from fetal mouse subcutane 
ous tissue show increased granularity, opacity, 
shrivelling, rounding, and final disintegration at 
concentrations approximating 0 17 mil Concen- 
tritions of 0 01-0 OS mil induce transient granu- 
larity and distortion of cell outline Mitotic ac 
tivity declines sliarply and fibroblasts grow to 
abnormal size when returned to normal medium 
S lrcom i ISO cells show same initial changes at 
0 OOS-O 04 mM concentrations and moreover fail 
to grow when inoculated into susceptible mice 
Killing in vitro requires 0 01-0 OS mM concentra- 
tions Otlur sarcomas ippeir less sensitive 

hctil mouse epidermal cells, like fibroblasts, 
are first affected at 0 01-0 OS mM and are killed 
by i 0 17 mM concentration Increased granu- 
larity , opicity, and v cumulation of cell membrane 
ire transient it the lower dose, permanent at the 
higher 

M V 5S7 (lung c lrcinoma) undergoes similar 
cytologic il clumgcs it 0 OS-O 17 mM concentra- 
tions ind subsequently f ills to grow in susceptible 
animals These cells die it 0 10-0 33 mM concen- 
tritions Mimnury circinonms EO 60 and 1025 
ire sensitive in same range as is normal epithe- 
lium, e g 0 01-0 OS mM 

Cluck heart and front il bone are the most re- 
sist int of tissues tested The proliferating cells 
are d imaged it 0 04-0 OS mM, die at 0 33 mM 
\on-prolifenting heirt muscle cells continue to 
( ontr ict for one day at 0 65 mil and for 5 days at 
0 33 mM 

Mechanisms of aminoaciduria C E Dent 
(introduced by F S Robscheit-Robbins) Medi- 
cal Unit, bmv College Hospital, London, and 
Dept of Pathology, Umv of Rochester, New lorL 

The t ible summarizes two distinct mechanisms 
by w Inch annnoaciduri i l e the excessive excre- 
tion of inuno acids in the urine, can occur The 
"Overflow” form is found in acute y r ellow atrophy 
of the liver and involves a simple spilling into the 
urine of the imino acids which are present in the 
blood in abnormally Urge amounts The “Renal” 
form is found in F inconi syndrome In this dis- 
e isc a similar extent of aminoaciduria may occur 
although the blood level of ammo nitrogen is 
normal Examination of the urines by Paper 
Partition Chromatography,” 1 2 discloses a fur- 
ther difference In the “Overflow” form the urine 
contains large quantities of abnormal peptides as 
a sign of the gross derangement of amino acid 

1 Consdon It , Gordon, A H andMarUn A J P ,Biochem 
J 38 224 (1944) 

2 Dent, C E , Lancet, Nov ember 2nd, 1946 p 937 
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metabolism which follows almost complete de- 
struction of the liver In the “Renal” form only 
one peptide, probably seryl glycyl glycine, is 
found This is present in traces in normal urine 
Other evidence is also against the possibility of an 
error of amino acid metabolism being present In 
the Fenconi syndrome there are also functional 
and histological signs of kidney damage involving 
the mechanisms of tubular reabsorption 



Normal 

1 Overflow 
ammoacid 
una 

1 “Renal 

1 ammoaezd 
uria * 

Blood NHs-N (mg/100 
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1-7 
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TJnne KH:-N (mg /100 
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Duration 

Liver damage 
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Observations on normal and neoplastic mast 
cells in inbred strains and hjbrid mice Thelma 
B Dunn and Margaret IC Deringer (by invi 
tation) National Cancer Inst , Bethesda 14, 
Maryland Single longitudinal sections of spleens 
from several different inbred strains of mice were 
specially stained for mast cells, and the cells were 
counted It was found that the number of mast 
cells in a single cross section appeared to be a 
strain characteristic In strain A mice a number 
above 2,000 was frequently estimated in old males, 
while in strain I mice less than 5 of these cells 
were found i n single sections In fetal spleens from 
these two strains the number of mast cells ap 
peared nearly equal 

Five cases of what appears to be neoplasia of 
mast cells have been observed These were found 
in reciprocal Fi hybrid mice of strains A and L 
The abnormal mast cell accumulations were seen 
in the spleen, the lung, the kidneys, the duodenum 
and a lymph node Previous reports of only three 
similar cases in mice have been found 

The role of the salivary glands in the alarm 
reaction of Selye Willi xai E Ehrich and Joseph 
Seipter (by invitation) The Philadelphia Gen- 
eral Hospital and The Wyeth Inst of Applied 
Biochemistry , Philadelphia, Pa While studying 
the alarm reaction of Selye in rats injected with 
colckicm, selenium compounds and other drugs, 
it was noted that the organs affected included 
particularly those that had been reported to con- 
tain a great deal of nbose nucleic acid When ex- 
tending this study to the salivary glands which 
also contain ibuiukint ribose nucleic acid, it was 
found that these glands too participated in the 


alarm reaction Microscopic examination revealed 
considerable degeneration and necrosis of the 
parenchyma of these glands and in many instances 
suppurative inflammation as well These observa- 
tions seem to throw light on the etiology of post- 
operative parotitis which so long defied expla- 
nation It is suggested that this postoperative 
complication is another part phenomenon of the 
alarm reaction of Selye 

Quantitative histologic study of the effect of 
chronic whole-body gamma irradiation on mouse 
testes Allen B Eschenbrenner, Egon Lorenz, 
Elizv Miller (by invitation) National Cancer 
Inst and National Argonne Laby , Chicago Male 
mice were exposed to whole body gamma radiation 
at rates of S Sr, 4 4r, and 1 lr given m S hours per 
day beginning at 2 months of age Four mice on 
each exposure level and nomrradiated mice of 
the same age were killed at intervals of 2 months 
after 2 to 16 months’ irradiation Data include fresh 
testes weights and quantitative histologic analysis 
of the interstitial and spermatogemc tissue by 
means of Chalkley’s method There was an initial 
decrease of testes weights after 4 months’ irradia- 
tion after w Inch they remained approximately the 
same, being 20% of normal in the 8 Sr mice, 60% 
of normal in the 4 4r mice, and 90% of normal in 
the 1 lr mice After 16 months of irradiation the 
interstitial tissue comprised 27% of the entire 
testes in the S Sr mice, 12% in the 4 4r mice, and 
6% in the 1 lr and nomrradiated mice Multipli- 
cation of these per cent values by testes weights 
gave comparable figures for all mice, indicating 
that the apparent increase of interstitial tissue is 
not real There was no change in the proportions of 
spermatogonia, spermatocytes, spermatids, and 
spermatozoa in mice exposed to 4 4r and 1 lr 
daily for 16 months as compared w ith nomrradiated 
controls although the quantity of spermatogemc 
tissue of the 4 4r mice was 60% of normal After 
exposure to 8 Sr per day for 6 months there was 
failure of completion of spermatogenesis This was 
associated with degeneration of Sertoli cells 
Functional significance of the response of 
fatty metamorphosis of human liver to lipotropic 
therapy Murrh Frvnklin (by invitation), 
Melvin R Salk (by invitation) Hans Popper 
and Frederick Steigxixnn (by invitation) Cool 
County Hospital and HeUoen Inst for Medical 
Research Patients with fatty metamorphosis (4 
“normal” fatty, 10 cirrhosis, 2 toxic hepatitis), 
established by needle biopsy were subjected to a 
series of liver function tests The “normal” fatty 
group revealed essentially normal function Al- 
most all function tests in the cirrhotic group were 
pathologic The hepatitics revealed less functional 
abnormalities The abnormal findings in the cir- 
rhoticand hepatitic group were due to their intrinsic 
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pathology This confirms that fatty changes as 
such do not necessarily impair function 

Lipotropic therapy (methionine, cystine and 
choline, hog stomach powder, liver powder) was 
instituted in 10 cirrhosis, 3 “normal” fatty and 1 
to\ic hepatitis for at least one month This re- 
sulted in clinical improvement of 7 of the cirrhotic 
patients and of all the “normal” and hepatitic 
patients The laboratory findings in the cirrhotic 
group revealed greatest nnpiovement m the nl- 
bunnn/globulin ratio, serum bilirubin and alka- 
line phosphatase, whereas, thymol turbidity im- 
proved least Most abnoimal chemistry findings 
in the hepatitic group att lined normal values 
In 7 cirrhotics, 2 “normil” fatty, and 1 liepi- 
titic, a repeat biopsy after therapy was performed 
and invariably revealed disippearincc of fat, 
usually assoented with improved morphologic 
appearance of the livei cells However, in the 
cirrhotic gioup, periportal fibrosis ind ctlluUr 
infiltiation increased in 7 cases, improved in one 
Lipotropic therapy was therefore successful in 
causing fat removal and functional improvement, 
however, in cirrhotics, mescnchymil changes 
usually progressed This is significant in evalua- 
tion of lipotropic therap\ in the treatment of 
cirrhosis [Supported by a Grant from the Dr 
Jerome D Solomon Memorial Research Founda- 
tion ] 

Polysaccharide complex in individual follicles 
of the thyroid gland of the rat Isidoiil Glrsh 
(introduced by Granville V Bennett) Dept of 
Pathology, Umv of Illinois College of Medicine 
Levine showed that the tin roid gland is very rich 
in hyaluromd ise activitv , md that the enzyme 
alters the viscosity' of colloid The search for the 
enzyme substrate in the colloid was undertaken 
with a method for visualizing polysaccharide which 
was developed by Hotchkiss With this method, 
polysaccharide was found to be present in the 
colloid of thyroid follicles, legal clless of their state 
of activity This is based on a study of normal ind 
hypophy sectonnzed rats and, of i its treated with 
potassium iodide, thy'rotiopic extinct of the an- 
erior lobe, oi with sulfagunmdine Evidence sup- 
porting the hypothesis that it least i part of the 
visualized polysaccharide lepresents hyaluronic 
acid has been obtained Quantitative studies of 
the concentration of the poll saccharide complex in 
the colloid of individual follicles are in progress 
Experimental alteration of the ability of tumor 
cells to lyse plasma clots m intro Paul Gold- 
haber, Ivor Cornmvn and Richard \. Ormsbld 
(intioduced by Cornelius P Rhoads) The Sloan- 
Kcltenng Inst for Cancel Reseaich, New Yoih, 
N Y Maximow slide cultures of mouse Sarcoma 
180 were set up with various concentrations of 
aqueous humor and chicken plasma in the clot 
Even when satisfactory growth occurred no lysis 


of the clot appeared in any of these preparations 
over a 1 day period The most extensive and 
vigorous growth was obtained with concentrations 
of iqucous humor + chicken plasma of 1 1 and 1 2 
Normal grow tli of the tissue for a period exceeding 
4 days has not been obtained 

In the roller tube, lysis of aqueous humor -f 
elncken plasm i elots occurred when mammalian 
serum or aqueous humor was present in the super 
natant fluid Further experiments showed that 
chicken serum could prevent the lysis, which oc- 
curred when aqueous humor or munmalmn serum 
was present either in the supernatant fluid or in 
the clot Similar results have been obtained with 
several mouse tumors When the Rous chicken 
sarLom i w is used, lysis of the clot was prevented 
by the presence of mammalian serum and acceler- 
ited by the presence of chicken serum 

The current investigations are directed toward 
the determination of the mechanism by which 
tumor cells arc able to lyse chicken plasma clot3 
in the presence of mammalian serum or aqueous 
humor 

Recovery of poliomyelitis virus from the throat 
during the incubation period F B Gordon 
(by invitation), Frvxk M Schabel, Jr, (by 
mvitition), Aibert E Cased, and William I 
Tisiinux (by invitation) Dept of Bacteriology 
and Parasitology, Unit' of Chicago, and the Chicago 
Health Dept During epidemiological studies on 
poliomyelitis in Chicago in the summers of 1945 
uul 19U>, specimens were taken from the throat 
md mouth of five children who later developed 
poliomyelitis Pools of two to five daily specimens 
from cicli child have been tested for the presence 
of virus by monkey inoculation Virus was re- 
covered from three children, the pooled specimens 
representing periods of collection from the day of 
onset to the fourth, fifth or sixth day before onset 
The epidemiologic significance of poliomyelitis 
varus in the thro it will be briefly discussed 
Iron uptake in 750 cases of human pregnancy 
using the radioactive isotope Fe 59 1 P F H viln , 
Ell v Ll x Cvrotiilrs (by invitation) R 0 
Cvnnox, (by invitation) C W Siieppard (by in- 
vitation), W J DviibVjM M Iv-vser (by invita- 
tion), G S McCllllvn (by invitation), and P 
M Dlnslx- (by invit ition) Depts of Biochemis- 
try, Medicine, Obstetrics, and Preventive Medicine, 
Vanderbilt Umv Medical School, Nashville, 
Tennessee Without any selection of cases white 
women admitted to the Obstetrics out-patient 
clinic w ei e fed single doses of iron tagged w it i t e 
radioactive isotope (Fe 59 ) The iron was store as 


1 This work was carriod out umlcr grants from the Nutritio 
’oundation, Rockefeller Foundation, and the Tonnessee S 
Department of Health .r 

! Contribution from the 'Vanderbilt Cooperate Study of 

Infant and Maternal Nutrition " 
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ferric chloride until ready for administration 
Immediately before feeding an excess of cevitamic 
acid nas added to reduce the iron to the ferrous 
form It was given by mouth and the tune of ad- 
ministration was usually midway between meals 
Duplicate blood samples were drawn about two 
weeks to one month later The blood was centri- 
fuged for 35 nunutes at about 3,000 rpm and the 
hematocrit read Plasma was discarded or used for 
other studies Radioactivity was measured by 
means of a thin mica window , bell type Geiger- 
Muller counting tube in conjunction with a count- 
ing rate meter The assumption was made that all 
the absorbed iron was present in the red cells of 
the maternal or fetal organism 

Dosage levels of iron were varied from 2 to 50 
mg , at least 50 women being fed at any given level 
of intake Between 2 and 18 mg dosage levels 
there were no apparent differences in the percent- 
age uptake The overall average uptake at these 
intake levels was 28 5% 

It was found that the percentage uptake of iron 
increased as gestation progressed During the first 
quarter of gestation the average uptake was 17%, 
while during the last quarter it was 36% 

In about 100 cases studied in w hich cord blood 
and maternal blood were both obtained at delivery, 
it was found that the fetus took up about 10% as 
much as the maternal organism 

Local vascular phenomena induced in skeletal 
muscle by acute ischemia John IV Hxrxian 
( introduced by D Murray Angevine) Dept of 
Pathology, Unit of Wisconsin Medical School, 
Madison, Wisconsin It had been learned pre- 
viously that with complete unrelieved ischemia 
significant lesions commenced to appear in skeletal 
muscle after a period of four to six hours It lias 
since been found that release of the ischemia even 
after a period of three hours is followed by exten 
sive lesions, seemingly out of proportion to the 
period of ischemia Release of tourniquets from 
rabbits’ hind legs ischemic for between two and 
twelve hours is followed immediately by extensive 
edema Several weeks later there is wasting in 
those with less than four hours, and gross infarc- 
tion in those with more than four hours ischemia 
Arterial spasm is excluded by direct palpation of 
the pulse, penetration of fluorescein, and arter 
lography with thorotrast With the normal con- 
tralateral muscles as control, intravenous injection 
of two per cent Tetrabromophenolsulfonphthalem 
is followed by rapid entrance into, but abnormally 
slow elimination from, muscles ischemic for less 
than four hours It penetrates very slowly and 
is very tardily eliminated from those ischemic 
for longer periods Histologically the capillaries are 
distended with conglutinated erythrocytes and 
muscle fibers are widely separated, this indicates 
capillary leakage, and stasis, with resultant stag- 


nation, which perpetuates the damage initiated 
by ischemia These studies support the belief 
that the progressive development of muscular 
lesions due to ischemia, despite relief of major 
vascular obstruction, is because of injury to the 
intimate vasculature 

A quantitative hypothermal method for pro- 
duction of local injury to tissue George M 
Hass and C B Taylor (by invitation) Dept 
of Pathology, Presbyterian Hospital, Chicago 13, 
Illinois Local necrosis of tissue can be produced 
rapidly and quantitatively by use of an instru- 
ment cooled to a low temperature by internal ex- 
pansion of carbon dioxide or flow' of cold liquids 
The cooling element of the instrument is flat and 
circular, so that when it is applied to the surface 
of an organ or tissue, cylindrical lesions are pro- 
duced The diameters of the lesions can be varied 
from 2 mm to 25 mm by using cooling elements 
of comparable diameters The depths of lesions 
can be varied from 1 nun to 13 mm by varying the 
time of contact of the cooling element with the 
tissue Volumes of injured tissue can be accurately 
determined by measurement Lesions of identical 
size and location may be reproduced m successive 
experiments Lesions have been produced in car- 
tilage, bone, skin, skeletal muscle, vascular walls, 
heart, liver, kidneys and brain of rabbits Necro- 
sis is uniform throughout the lesions and there is 
a sharp hne of demarcation between non-viable 
and normal tissue at the periphery Suppuration 
does not occur and hemorrhage js never found 
except around blood vessels in lesions of the 
brain Organs and tissues can be progressively 
and selectively destroyed in a manner which is 
not possible by other methods such as cauteriza- 
tion, vascular ligation, or surgical excision 

Cancer cells m prostatic secretions Peter A. 
Herbut (introduced by Hobart A Reimann) 
Dept of Pathology, Jefferson Medical College, 
Philadelphia Secretions are secured by massaging 
the prostate in the usual manner They are col- 
lected directly upon three clean slides Each is 
covered with a separate slide and by direct pres- 
sure and to and fro movement of the upper slide 
thin smears are prepared The slides are pulled 
apart, fixed while still wet in equal parts of 95% 
alcohol and ether, stained by the Papanicolaou 
technique, and examined for cancer cells The 
latter are variform and different sufficiently from 
normal prostatic epithelium to permit a diagnosis 
of carcinoma Neoplastic cells are present as single 
cells, in small clumps or m sheets They are usually 
larger than normal cells Their borders are always 
indefinite, irregular and frayed The cytoplasm is 
imperceptible, scanty or abundant and appears 
light gray, yellowish green or rusty Sometimes 
it is solid while at other times it is reticulated or 
even vacuolated The nuclei are sharply defined, 
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round or oval, relatively large, and intensely hy- 
perchromatic or somewhat washed out and vesicu- 
lar The latter often contain nucleoli In 100 pa- 
tients examined by this method there were 20 
with carcinoma of the prostate A cytology diag- 
nosis of cancer was rendered in 17 of these cases 
(85%) Present indications are that this procedure 
wall be of value in equivocal or unsuspected c ises 
of carcinoma of the prostate 

Pathological changes produced by inhalation 
exposures to mono-chloro-mono-bromo-methnne 
Benjamin Higiiman (introduced by R D Lillie) 
National Inst of Health Sever il scries of white 
mice were given 1 to 5 successive daily 7-hour in- 
halation exposures to mono chloro mono bromo- 
metliane ranging from 1500 to 3300 p p m (LD.o 
in 72 hours for mice is approxim itely 2300 p p m ) 
Several animals of each series were killed for histo- 
logical study immedi itely and at lntcrv ils follow- 
ing completion of each of 1 to 5 such exposures 
The most constant pithologieil chingcs were fatty 
degeneration of the liver, kidney , and he irt Gener- 
ally, these changes were most marked in mice 
killed 24 hours after the end of the fust exposure 
and were absent in those killed more th in 72 hours 
after the first exposure even though the ini- 
mals continued to receive such exposures duly 
Cloudiness of one or both eves was noted m many' 
mice a few minutes before they' died Lipoid de- 
pletion of the adrenal cortex w is frequent only ni 
animals killed immediately after the end of the 
first exposure Pneumonitis w is common m the 
mice exposed daily 24 to 72 hours after the end of 
their first exposure but was infrequent there ifter 
Less common lesions were tubulir necrosis ind 
hemoglobin casts in the kidney 

Nineteen rats, 3 rabbits, and 2 dogs were killed 
after 67 daily exposures to 1000 p p in of the coin 
jiound No significant changes were seen except 
for a slight increase of hemosideun in spleen of 
the dogs and rats and some hemosiderin deposits 
and increase in fat in the kidneys of the dogs 

Further observations on the possible role of 
holesterol in arterial disease Russell L IIol- 
ian Dept of Pathology and Bacteriology, L S 
U School of Medicine, New Orleans Arterial le- 
sions have been produced with regularity m dogs 
by feeding a specified high fat, low protein diet 
for two months or longer, then damaging their 
kidneys in any of sever il w'ays The diet can be 
fed indefinitely and no lesions arc ever observed 
until the kidneys are damaged Any time after two 
months of this diet, experimentally induced renal 
insufficiency is regulaily followed by artenal le- 
sions 

The dietary factor is a lipid substance thit is 
contained in, but is not unique to, cod liver oil, is 
heat stable, is not readily oxidized, and is not 
vitamin A or vitamin D 


The lesions — whose closest human counterparts 
aie periarteritis nodosa and rheumatic arteritis— 
have been observed us c irly as four days after the 
production of renal injury and have been found in 
large elastic arteries, in muscular arteries, and in 
arterioles in practically' every org in and tissue of 
the body, excepting the kidney and the liver 
These lesions can be prevented or retarded by 
vitunin E mil by cholesterol, either of which can 
be fed simultaneously with the diet or started up 
to three diys after renal insufficiency lias been 
produced This 1 itter finding eliminates the possi 
bility that (holesterol interferes with the absorp 
tion of the “dietary factor” and augments the 
suggestion made before this society last year, 
n iinely , the prim iry role of cholesterol may be 
protective 

Further studies on experimental periarteritis 
nodosa with reference to variations in blood pres- 
sure and electrocardiographic changes Ilow xrd C 
IIoi i*t> (In mv it ition) and Wilex T McCollum 
(In imitation) Dept of Pathology, The School of 
Medicine of the Umv of Oklahoma Previous ob 
scrv it ions that rabbits which received large doses 
of horse sc rum intravenously developed, in ad- 
dition to pcrnrteritis nodosa, marked hyperplasia 
of the juxt i glomerul lr appiratus suggested that 
hy pertcnsion might have been concomitant For 
this ri ison and because periarteritis nodosa has 
been observed in inimals with induced hyperten- 
sion, blood pressures were determined twice 
wceklv before, during mil ifter the period in which 
ribbits reiencd horse serum intravenously Elec- 
troc irdiogr ipliic tncings were taken also during 
this time in view of the f ict that focal myocarditis 
h id been observed to occur under these conditions 
Gross mil histop ithologic clunges are correlated 
with the observed variations in blood pressure and 
electroc irdiogr iphic chingcs 

Conversion of acute into chronic leukemia 
Rvpiivel Ibvvcs Michael Reese Hospital, Laby 
of Hematology The ivenge length of life of a 
pitient with acute leukemia is given as six weeks 
Occ ision illy spontaneous remissions develop, 
with subsequent relipses Ditv are given of 6 
pitients with acute (blast) leukemia in whom 
remissions were produced and the blood picture 
changed to that of a chronic type after feeding a 
solution of crude tyrosinase daily' The patients 
lived from 5 months to 1 year, the shorter ones 
having had their therapy discontinued In chronic 
mvelogenous leukemia, the therapy' was followed 
by a decrease in the number of blasts and a rela- 
tive mere ise in the number of mature forms 
Tyrosinase converts ty'rosin into melanin, a sub- 
stance which increases in the skin of leukemia pa- 
tients successfully treated with x-ray' or arsenic 
(Fowler’s solution) 

The influence of injections of homologous 
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hemoglobins into normal and dehjdrated animals 
Joseph J Lalich Dept of Pathology, Unto of 
Wisconsin Medical School, Madison, Wisconsin 
Homologous hemoglobins were injected in single 
doses mtrapentoneally into rats and guinea pigs 
which were given food and water as desired Three 
groups of rats received 5, 6 and 7 grains/kg Four 
groups of guinea pigs were given 1, 2, 3 and 3 5 
grams/hg In 16 rabbits water was withheld for 
penods of 1-3 day s prior to intravenous injections 
of hemoglobin m quantities of 1-1 8 gram/hg m 
single or divided doses on successive day s During 
injections the rabbits were deprived of water In 
12 of 16 animals on which necropsies were done 
after the 4th day there were visible dark brown 
flecks measuring 1-2 mm across on the surface 
and m the cortex of the kidney Prior to the 4th 
daj the kidnejs appeared congested Microscopic 
examination of the kidneys demonstrated j’ellow 
or orange pigment casts in 12 of 13 animals The 
casts were principally localized m the distal con- 
voluted tubules Associated with the casts there 
was dilatation of the tubules proximal to the ob- 
struction In only 4 of 13 kidneys was there mini- 
mal necrosis of tubular epithelium In 14 rabbits 
the plasma NPN was elevated temporarily in 5 
. which survived and in excess of 200 mg per cent 
TnpLw Inch died in uremia In six the NPN re- 
mained below 42 mg per cent It is felt, therefore 
that hemoglobmuric nephrosis can be reproduced 
consistently m rabbits w hen dehj drntion precedes 
the intravenous injections of homoglobin 

Effects of various protein diets on colloids 
(plasma protein and gum acacia) m the blood 
Ralph E Iv.n utti Lmv of Rochester and Chil- 
drens Hospital of Los 4n geles Dogs, subjected to 
“chronic” hj poproteinenna by previous injections 
of gum acacia, were alternatelj placed on various 
high and low protein diets During periods of high 
protein diet, plasma protein increases in both con- 
centration and total amount and plasma acaci3 
decreases both in concentration and total amount 
During periods of low protein diet, the reverse 
takes place -V higher than average protein intake 
is necessarj to show evidences of plasma protein 
release into the blood, addmg further evidence that 
gum acacia interferes with plasma protein produc- 
tion In such an animal subjected to plasmaphresis, 
considerably more gum acacia was removed from 
the blood than had been present at the start, 
indicating that gum acacia was being released into 
the blood from bodj stores (liver ?) The evidence 
also suggests that both gum acacia and plasma 
protein can, under the circumstances, be returned 
to bodj stores from the blood 

The experimental production of acute pan- 
creatitis Rolf Liuvi (bv invitation) Stephen 
hLvDDocK and Dohothi Jexsex (bv invitation) 
Much evidence in the literature points to obstruc- 


tion of the duct m a secreting gland as the etio- 
logic factor leading to acute pancreatitis Experi- 
ments were undertaken to stimulate the pancreas 
with and without obstruction of the duets Cats 
w ere used Some w ere starved, whereas others w ere 
fed two to four hours before the ducts were ligated 

Pilocarpine, esenne and acetylcholine, and se- 
cretin were used to stimulate the pancreas The 
animals were sacrificed 24 hours to 7 days later 
Fat necrosis was a uniform finding in all animals 
that had had the ducts ligated and the gland stimu- 
lated Stimulation after a meal yielded the most 
extensive damage to the pancreas Secretin was 
more effective than the other agents in producing 
pancreatitis 

Acute pancreatitis m humans is due to obstruc- 
tion of the duct in the presence of a secreting gland 
A heavy meal acts as the stimulant in many cases 
In others ingestion of alcohol is a causative factor 
m augmenting pancreatic secretion by stimulating 
HC1 secretion and thence secondarily producing 
secretin in the duodenum Obstruction of the 
ducts maj f be due to a stone, ascans, spasm, 
edema or tumors The common elements in all 
cases of acute pancreatitis are obstruction of the 
ducts and an actively secreting gland [From The 
Surgical Research Laby of The Boston City Hos- 
pital ] 

The role of intensitj m chronic irradiation 
with gamma and x-rays Egon Lorenz and Allen 
B Eschex brennek National Cancer Inst , 
Bethesda, and National Argonne Laby , Chicago 
LAF 1 mice w ere given daily whole body irradiation 
In one experiment the daily dose w as 8 S r of gamma 
radiation given in S hours, in the second, the same 
daily dose was gixen in 1 5 minutes with x-rays 
One group of mice of each experiment received a 
total dose of 300 r, another group a total dose of 
600 r Radiation injury measured by the decrease 
in testes weights, showed that the testes weight of 
the animals of the low intensity exposures was 
approximately' 1 5 times greater than that of the 
annuals of the high intensity exposures The data 
obtained in these experiments may' not be strictly 
comparable as x rays and gamma rays were used 
and there might exist a “quality ” difference not 
due to the physical measurement instrument used 
A further experiment was set up m which only 
x-rays were used, the low intensity was obtained 
by increase in focus animal distance and increased 
filtration One group of animals was exjx>sed to 10 r 
in 1 37 minutes and the other group to the same 
dose given in 4 hours and IS 6 minutes 5 times per 
week to a total dose of 300 r The weight of the 
testes of the low intensity' group was 1 3 times 
greater than that of the high intensity group The 
agreement with the previous experiments is satis- 
factory The data indicates th3t an intensity effect 
exists in chrome whole body irradiation with pene- 
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trating rays, resulting m increase in radiation 
injury with increase in intensity for the same daily 
and total dose 

Constitutional factors in resistance to infec- 
tion, the effect of estrogen on the pathogenesis 
of tuberculosis Max B Lurie, Samuel Abram- 
son 1 (by invitation) and Marvin J Allison (by 
invitation) The Henry Phipps Inst of the Umv 
of Pennsylvania, Philadelphia Estrogen retarded 
the progress of tuberculosis at the site of in- 
oculation in the shin and the dissemination of the 
disease in the internal organs as compared with 
that in rabbit litter mates of the same genetic 
constitution and of similar hereditary resistance to 
the infection The periodic, intravenous injection 
of chorionic gonadotropin, which induced successive 
crops of corpora lutea, accelerated the progress of 
the disease in the majority of highly inbred litter 
mates Physiologic quantities of progesterone and 
estradiol everted no consistent effect on the 
process, nor did ovariectomy 

Estrogen suppressed tuberculin sensitivity of 
the skin not only in animals with active disease 
but also m rabbits treated with heat-hilled tu- 
bercle bacilli, but the sensitivity of the internal 
organs was not diminished Since chorionic gona- 
dotropin also reduced shin allergy, this effect of 
estrogen was not the significant factor in its re- 
tardation of the disease Estrogen reduced the 
inflammatory irritability of the shin to unrelated 
noxious agents and marhedly suppressed amyloid 
degeneration which is incidental to chronic tu- 
berculosis Ovariectomy, chorionic gonadotropin 
and progesterone did not inhibit amyloidosis 
Chronic estiogen treatment induced a lympho- 
penia and was associated with a reduction in the 
weight of the adrenals There is some evidence that 
estrogen enhances the elimination of antibodies 
from their depots 

It is suggested that estrogen retards the tu- 
beiculous process by sparing parenchymal de- 
generation and by mediating the release of anti- 
bodies through the dissolution of lymphocytes 
caused by the discharge of the adrenal cortical 
hormone [ Added by a grant from the Common- 
wealth Fund The hot mones were supplied by Dr 
Ernst Oppenheimei of the Cira Pharmaceutical 
Products, Inc ] 

Hypervitaminosis A m the dog Charlotte L 
Maddock, (by invitation) S Burt Wolbach, 
Stephen Maddock and Dorothy Jensen (by 
invitation) Depaiiment of Pathology, Harvard 
Medical School and The Surgical Reseaich Laby , 
Boston City Hospital Although hypervitaminosis 
A has been produced in various animals the re- 
sponse of the dog to excessive A has never been 


1 Asst Scientist (R), Tuberculosis Control Division, U S 
Public Health Service 


reported In the present study a litter of 5 grey- 
hound puppies, comprising 3 males and 2 females, 
was used The puppies were taken from the mother 
at two months of age and observed for a week After 
this interval the largest male and the larger female 
were singled out for excessive vitamin A admims 
tration while the others were kept as controls 
Vitamin A concentrate was fed daily to the ex- 
perimental animals at a level of 300,000 I U per 
kilogram of body weight For the first 53 days all 
animals gained, but from that time on the experi- 
mental dogs showed a precipitous fall No spon 
taneous fractures were noted during the course of 
the experiment, but x-rays revealed excessive 
remodelling of the long bone3 The female was 
sacrificed on the 5Sth day, the male on the 69th 
Terminally, both showed a moderate exophthal- 
mos, marked by peresthenia of the skin and extreme 
tenderness of the extremities 

Blood studies revealed vitamin A values in 
excess of 10,000 I U per cent and a drop in total 
cholesterol and lipid phosphorus No other signifi- 
cant changes were noted 

The same changes m cartilage and bone de- 
scribed by Wolbach and Bessey in 1942 and again 
by Wolbach in 1946, in the rat and guinea pig were 
seen in the histological sections The remainder 
of the histological picture was essentially normal 
Protein metabolism studies in dogs with par- 
tial constriction of inferior vena cava Frink W 
McKee, P\il R Schloerb and Gibson H 
Tishkoff (introduced by George H Whipple) 
Dept of Pathology, Inuv of Rochester School of 
Medicine and Dentistry The study of protein 
metabolism in dogs with constriction of the inferior 
vena cava is being undertaken to determine the 
ability of the animals to form extra protein on 
high and low protein diets in the presence of a 
severe chronic passive congestion of the liver Par- 
tial constriction of the vena cava above the dia- 
phragm by means of a metal band is the experi- 
mental lesion Collateral circulation over the an- 
terior abdomen is well developed six to eight weeks 
following application of the band Blood total 
proteins and albumin, ascitic fluid total protein 
und albumin, and total urinary nitrogen, are de- 
termined and form the basis for a study of piotem 
metabolism Dietary nitrogen is controlled Ex 
periments indicate that a low protein diet resu ts 
in massive ascites with moderately high protein 
content and marked lowering of the plasma protein 
level, while a high protein diet produces only 
Scanty ascites of high protein content and a lecov 
fcry of high blood protein levels The experiment is 
essentially an internal plasmapheresis 
1 Further studies on the leukocytosis-promot- 
ing factor of exudates Valv Menkin Temple 
Unto School of Medicine, Philadelphia, Pennsyl- 
vania) The earlier studies of the writer have 
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demonstrated the presence of a leukocytosis-pro- 
moting factor in inflammatory e\udates capable 
of reasonably explaining the mechanism of leu- 
kocytosis with inflammation Tho factor is pres 
ent in human exudates The canine mateiial is 
both active and innocuous when injected intra- 
venously in human beings This suggests the clini- 
cal application of this factor As extracted, it is 
associated with the pseudoglobulin fraction of 
exudates, and it is very soluble in an aqueous 
medium After several months the material, even 
though left in a desiccator tn vacuo under phos- 
phoric anhydride, gradually becomes insoluble, 
and this insoluble material is relatively inactive 
However, if the saline suspension of the material 
is centrifuged, the supernatant fluid is found to 
contain the active LPF The fluid is Biuret nega- 
tive, and it is heat stable The fluid can be evapo 
rated to dryness on a steam bath, and then the 
newly obtained dried material is found to be also 
insoluble Yet a suspension of this newly obtained 
material is potent in dogs Tryptic digestion of 
fresh LPF fails as a rule to inactivate the factor 
All these facts lend support to the view that the 
active principle is either a protein derivative, 
such as a polypeptide or an amino acid, or else 
that it is adsorbed on the pseudoglobulin fraction 
of exudates 

Renal pathology incident to shock Virgil H 
Moon Dept of Pathology, Jefferson Medical 
College After death by secondary shock, the 
kidneys regularly show acute degenerative 
changes These are seen after shock from wounds, 
surgery, burns, poisoning, intoxications, infec- 
tions, heat stroke, asphyxia and from other causes 
Similar changes are seen after experimental shock 
induced by various methods The changes range 
from acute parenchymatous degeneration to ne- 
crosis, most marked when death lias been delayed 
The kidneys are swollen, hyperenuc and edema- 
tous The capillaries are distended The glomerular 
spaces may contain albuminous material The 
cj toplasm of the tubular epithelium may be grauu- 
lir, vacuolated or may show cytolysis It may 
contain acidophilic hyaline appearing granules or 
droplets Nucleai changes include hyperchro 
inatism, vacuolization, pyknosis and karyolysis 
Often the epithelium is desquamated The lu- 
mina contain erythrocytes, epithelial cells, debris 
and casts of various kinds, often pigmented The 
convoluted tubules are rather diffusely affected 
I lnve not found the degeneration limited to any 
paiticulai portion of the nephron 

Renal functional disturbance is manifested by 
oliguria, albuminuria, hematuria, casts, and by 
progressixe izotenm If sublethal shock continues 
sex oral days, death often results from uremia 
The cause for epithelial degeneration and ne- 
crosis h is not been show n Toxic effects have been 


suggested xxhen shock has resulted from severe 
infections or from poisons But in shock from heat 
stroke, lack of oxygen or from low barometric 
pressure, no toxic agent is implicated Anoxia 
appears as the common factor m shock from di- 
verse causes , probably it is an important agent in 
the renal effects described 

Pathologic alterations resulting from the 
administration of 2,4-dimethyl-3-hydroxy-5-hy- 
droxymethyl-pyridine, an analogue of pyridoxine 
Charles W Mushett, (introduced by W B 
Castle) MercL Inst for Therapeutic Research, 
Rahway, N J 2,4 dimethyl -3 hydroxy-5-hy- 
droxymethyl-pyridine (desoxypyndoxine) has 
been shown by Ott (Proc Soc Exp Biol & Med 
61 125, 1946) to be a potent inhibitor of pyndox- 
me in chicks Experiments conducted in chicks, 
mice, rats, dogs and monkeys have demonstrated 
that this vitamin analogue produces atrophy and 
degeneration in the lymphoid organs, particularly 
in the thymus and spleen, and in the bone marrow 
The peripheral blood picture reflected the changes 
in these hematopoietic organs When administered 
to chicks on an adequate diet, the drug caused a 
reduction in spleen size almost comparable to 
that produced by a pyridoxine free diet Although 
desoxypyndoxine aggravated certain symptoms of 
the pyridoxine deficiency syndrome in puppies, 
it delayed the onset of other symptoms Single 
large doses of the drug brought about a state of 
hyperexcitability followed by convulsions and 
death The significance of these findings relative 
to the treatment of tumors of the lymphoid tissue 
will be discussed 

Pathological changes produced by feeding of 
chloroqume (SN-7618) to rats Arthur A Nelson 
and 0 Garth Fitzhugh (by invitation) Division 
of Pharmacology , Food and Drug Administration, 
Federal Security igency, Washington, D C 
Twenty -one day old albino rats, 20 to the group, 
were fed chloroqume at levels of 1000, S00, 400, 
200 and 100 ppm in a stock diet Eighty six 
treated and 15 control rats were examined micro- 
scopically in detail .Animals receiving 1000 ppm 
survived 13 to 21 weeks and uniformly showed 
marked fibrous replacement of cardiac muscle, 
similar but slightly less damage in voluntary 
muscles, and moderate centrolobular hepatic 
necrosis and fibrosis Other lesions, less severe or 
less frequent, were hunched back paleness of 
viscera, cardiac atrial thrombosis, testicular 
atrophy , and in several locations cytoplasmic 
basophilia and pigmentation, and the presence of 
foamy macrophages With each decrease in dosage 
level, damage resulting from chloroqume was 
lessened, at 400 ppm it was moderate, at 200 
p p m slight, and at 100 p p m questionable At 
400 ppm or less in the diet, some animals sur- 
vived the full two year experimental period 
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The above lesions show considerable similarity 
to those leported following similar levels of quina- 
crine feeding (J Pharm & Exper Therap 85 
207, 1945) The chief difference is in the lack of 
massive hepatic necrosis with chloroquinc , muscle 
lesions are, however, somewhat greater Pigmenta- 
tion, basophilia and foamy macropliagcs are genei - 
ally similar For rats, chloroquinc appears from 
the pathological standpoint to be about as toxic as 
or possibly slightly less toxic than quinacrine 

Tissue element in the origin of neoplasms 
Morphologic evidence that certain neoplasms 
have multicellular origin Andi hson Xi/tillsiiii* 
Dept of Pathology, Uexander Dlain Hospital 
Extremely early carcinomas from the following 
tissues were studied carcinomv in situ in the 
breast, carcinoma in situ of the stomach, epider- 
moid carcinoma of the skin and cervix uterus In 
all cases it was possible to show (hat i focal area, 
the cells of which are in approximately the same 
age of neoplastic development, w is the origin of 
this neoplasm rather than i single cell The tissue 
backgiound out of which cancer arises was dso 
studied This, too, contributes to the ciidencc for 
the origin of cancer from a tissue w Inch show s w lde- 
spread tissue atrophy and i multicellular back- 
ground 

The action of crystalline tetanal toxin in white 
Swiss mice Louis Pilllulr (by invit ition) and 
Willi ah B Wartjian Inst of Pathology, II est- 
tern Reserve University and Department of Patho- 
logy, Northwestern Umv Medical School The isola- 
tion and crystallization of tetanal toxin has made it 
desirable to reinvestigate some of the properties of 
this toxin Accordingly, this report deals with an 
investigation of 1) the clinical belmvior of white 
mice given varying amounts of crystalline toxin 
intramuscularly, 2) the influence of the dose of 
toxin on the length of the incubation period und 
on the tune required for death, and 3) the pitho- 
logical lesions produced by crystalline tetanal 
toxin 

Intramuscular administration of 0 000013 
gamma of crystalline tetanal toxin nitrogen pro 
duced the classical signs of tetanus in white mice 
weighing between 15 and 20 gruns Incubation 
period was about 30 hours and death occuried in 
96 hours This dose of toxin is one mouse MLD 

Intramuscular administration of 6 4 gumma of 
crystalline tetanal toxin or 500,000 MLD led to 
appearance of symptoms within 30 minutes and 
death in 60 minutes The chief clinical signs were 
fixation of the muscles of the thorax and abdomen, 
respiratory embairassment, increased muscular 
tonus and asphyxia 

These results indicate that, in white mice in- 
jected with crystalline tetanal toxin, the so called 
incubation period is dependent upon the amount 
of toxin administered and can be varied at wall 


No pathological lesions were produced in white 
mice which received single doses of crystalline 
tetanal toxin ranging from 0 25 MLD to 500,000 
MLD and which lived from one hour to 28 days 
after injection of the toxin Similar results were 
obtained when repeited sublethal doses of toxin 
were given 

Electron microscope studies of blood cells 
in the hematopoietic organs and inflammatory 
exudates of man Jons W Rlbuck. and IIelev 
L Woods (introduced by F W Hartman) Dept 
of Labys , //car t; Ford Hospital, Detroit, Michigan 
Blood cells of the lymph nodes, spleen, and bone 
marrow were imprinted upon glass slides covered 
with Formvar 1 >—95 films The prep nations were 
at once frozen by a modification of the Utrrunn- 
Gersh freezign technic md, while still frozen, 
were dehydrated in vacuo The films were trans 
ferred to screens by a modified stripping technic 
m w hich the cells w ere ret lined intact Both surgical 
biopsies and lutopsy sjiecimens have been exam- 
ined m this in inner Lymphocytes, neutrophils, 
neutrophilic myelocytes and their precursors, 
red corpuscles and the later stages of crythroblasts 
were observed 

Ly mphocy tes, lymphoey togenous macrophages, 
macrophages md neutrophilic leukocytes of the 
liifLimnntory exudate of man were obtained by 
imbedding I'ormv ir covered screens in the cormm 
of the fore irm r I he cells w Inch migrated to the 
undersurfaces of the screens were likewise quick 
frozen md dehydrated in tacuo 

Electron micrograph studies of the detailed 
structure of the ectoplasm, neutrophilic granules, 
nucleoli, md nuele ir ey topliisnuc interfaces are 
presented 

Folic acid deficiency in the monke) Jvues F 
RimiiuitujuI Louis D Grienbliig (by invita- 
tion) Depth of Pathology and Pharmacology, 

Umv of California Medical School, San Francisco 
Using the diet md supplements described pre- 
viously (Fcdervtion Proceedings 6 222, 1946), 
folic acid deficient \ li is been studied in rhesus 
monkeys Our observations ire similar to those o 
Diyetnl (J Biol Chem 161 45, 1945), and Wais- 
man md eo workers (J Nutrition 26 205, , 

1943) Generally the animals developed leuko 
point, memui, durrhei, gum ulcerations, severe 
morexia md evehexia If the depletion were no 
c u ried beyond a critical point, the animals s iowe 
i dramatic response to the administration o syn 
thetic pteroyl glutmue acid k consistent pa o 
logical mmifestation found at autopsy was ie 
presence of severe and extensive ulcerative co i is 
While this at times w is issociatcd w ith a dysen er 

bacillus in other instances it was not Co l is np 
pears to be in essential p u t of the deficiency syn 

drome . , 

During the course of this investigation the leve 
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of L casei factor m tlie blo6d and the various ele- 
ments of the blood were followed by microbio- 
logical assay The range of values for folic acid 
deficient animals areas follows whole blood 2 3- 
4 9, plasma 2 5-5 3, unwashed red cells 1 6-3 4 all 
expressed as y per 100 ml For the controls the 
corresponding values were whole blood 2 5-5 3, 
plasma 2 7-5 1, unwashed red cells 1 3-4 0 The 
concentration of the vitamin m the buffy coat was 
approximately 10 fold that of the whole blood or 
plasma No alteration of the folic acid content of 
blood or any of its elements was observed in the 
deficient state Red cells washed with isotonic 
saline yielded values approaching zero A good 
portion of the folic acid removed by washing can 
be accounted for in the washmgs It would seem 
probable that the folic acid is adsorbed on the red 
blood corpuscles 

The metabolism of some estrogen degradation 
products Albert Sec, vloff The Alton Ochsner 
Medical Foundation, New Orleans, Louisiana Our 
previously reported studies on the metabolism of 
estrogens in the rat have been extended to include 
some degradation products of estrogens As before, 
the method of intrasplenic injection was employed 
^-estradiol, Westerfeld’s Lactone and bis dehydro 
doisynolic acid (studied as the sodium salt) and 
its 3 methyl ether were studied 

0 estradiol and Westerfeld’s Lactone were both 
inactivated in the liver However, their low es- 
trogenic potency and the limitations of solubility 
precluded an exact measure of the degree of inac- 
tivation 

The methy 1 ether of bis dehydro doisynolic 
acid proved to be about as potent m producing 
vaginal estrus as diethylstilbestrol when both were 
given by subcutaneous injection However, when 
they are given lntrasplemcally a striking differ 
ence is noted in that less of the methyl ether of 
bis dehydro doisynolic acid is required to produce 
vaginal estrus than when it is administered sub- 
cutaneously Heretofore we have noted this type 
of metabolic response only in synthetic proestro- 
gens, all of which contained a phenyl group 

Thus, it appears that various degradation prod- 
ucts of the natural estrogens are handled by the 
rat’s liver in strikingly different ways 

The use of colloidal radioactive gold m medical 
therapy C W Sheppvrd (by invitation) and P 
F Hxuu Dcpl o/ Biochemistry, Vanderbilt Unw 
The experimental use of intravenously adminis- 
tered colloidal sols containing artificially radioac 
tive isotopes m the therapy of diseases of the 
lymphoid sy stem lias been explored 1 The isotope 
jow being investigated is radioactive gold, \u lw 
This isotope has an ideil half life (2f days) per- 


> Hahn P F and Sheppard, C \V Southern Med J 39 
35S IMS 


mittmg close control of radiation received by the 
patient without large decay losses in shipment 
No detectable long lived material is present The 
chemistry of gold colloids is familiar and sols of 
great stability are prepared with ease When given 
in this form no toxic svmptoms of any due to the 
metal are observed The amount of gold per dose is 
always less than five milligrams Although the 
biological effect should be predominantly due to 
the beta rays enough gamma radiation is emitted 
to permit external tracing of the material in the 
patient with a directional Geiger-Muller counter 
These rays are soft enough to be easily screened 
with relatively light lead shields, permitting safe 
handling in the laboratory and ease shipment 
The radioactive material is prepared by the Clin- 
ton laboratories in the chain-reacting uranium 
pile at Oak Ridge A single biologically effective 
dose costs less than $4 00 In addition to intrave- 
nous administration surface lesions have been 
injected locally , producing a striking improve- 
ment and decrease in size [This research was made 
possible by a grant from the Donner Foundation ] 

Development of complete marrow in adult 
animals Bernhard Steinberg and Virginia 
Hufford (by invitation) Toledo Hospital Inst 
of Medical Research Development of marrow 
cells has been studied in fetal life, in young ani- 
mals and in tissue culture Regeneration was ob 
served after hypoplasia by chemicals, starvation 
and disease In this study, regeneration of marrow 
including stroma, fat spaces and cells is presented 
Marrow was removed mechanically avoiding the 
systemic effects incident to previous methods 

The marrow of one or both tibiae of rabbits was 
extirpated A small opening was drilled at one 
end and a large aperture at opposite end of bone 
The marrow was flushed out with oil and saline 
with syringe and cannula inserted into small aper- 
ture Pipe cleaners were passed trrough the shaft 
until washings came clean One or both epiphyseal 
ends were cleaned out and packed to prevent 
refornntion of marrow 

Sixty bones in 44 rabbits were extirpated Ani- 
mals vv ere killed betw een one and 60 days Absolute 
and relative member of cell types were counted in 
normal and regenerated marrow Rapidly and ex- 
tent of fat space and reticulum formation, refilling 
of shaft with marrow and reestablishment of abso 
ute and relative cell content were determined 

Regeneration was neither uniform in the same 
shaft nor in different animals Marrow reforma- 
tion began from endosteum with offshoots of pnmi 
tive reticular cells and bone spicules Fat spaces 
appeared to be formed by approximation of reticu- 
lar cells and appearance of cytoplasmic vacuoles 
Presence of fat spaces was prerequisite to forma- 
tion of myeloid elements Granulocy tes, erythro- 
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cytes and megakaryocytes appeared to be derived 
from a single primitive reticular cell 

Carcinogenic substances in extracts of human 
lungs Paul E Steiner, D Warren Stanoer (by 
invitation) and Miriam N Bolyard (by invita- 
tion) Dept of Pathology, The Umv of Chicago 
Si\ty-t\vo nonsapomfiable lipid extracts from 106 
human lungs were tested for carcinogenic activity 
in 474 mice of C57 Black and our albino strains 
The lungs were from cases of primary pulmonic 
cancer, the noncancerous contralateral lung, no 
malignant tumor, cancer primary elsewhere in the 
body, and stillborn infants Six sarcomas \sere 
induced at the sites of injection of four different 
extracts This was a 3S 6 per cent yield calculated 
on the basis of numbei of tumors which occurred 
in mice alive in the experiments with active ex- 
tracts when the first tumor appeared The per cent 
yield, calculated on the basis of number of tumors 
in mice surviving at six months, was 18 8 In ad- 
dition, the incidence of lymphatic tumors in C57 
Black mice was possibly increased over normal 
The sarcogemc extracts were derived from a 
nontumorous lung opposite a primary carcinoma, 
the noncancerous lungs in a case of carcinoma of 
the prostate, a case of malignant hypertension, 
and pooled lungs from stillborn infants The pres- 
ence of tumor inducing activity in lungs of in- 
fants who had not inhaled air indicates that the 
sarcogen was piobably exogenous [This investiga- 
tion was aided by a grant from the Commonwealth 
Fund ] 

The rate of nitrogen elimination through the 
lungs in relation to susceptibility to decompres- 
sion sickness Charles D Stlvens, Henri W 
Ryder and Eugene B Ferris (introduced by 
M A Blankenhorn) Dept of Internal Medicine, 
College of Medicine, Umv of Cincinnati Indi- 
viduals differ in the rates at which they eliminate 
nitrogen from their lungs w'hile lying down breath- 
ing oxygen at ground level In young men these 
diffeiences are related to differences in body 
weight Individuals wath high rates of nitrogen 
hmination per unit of body weight aic less sus- 
ceptible to decompression sickness than those with 
low rates In the prediction of the lclative indi- 
vidual susceptibility of young men to decompres- 
sion sickness either from nitrogen elimination data 
or from data on simulated flights oi from body 
weight data, there remains it best G0% to 90% of 
the element of chance in the placement of the 
individuals 

For each elimination six samples were routinely 


collected by a rebreathing technic during the pe 
riod of 1 to 20 minutes after beginning oxygen 
breathing Of the 85 eliminations of 37 individuals 
thus measured, the first two eliminations of 31 
individuals showed a correlation of r = +0 7 
Correlation coefficients were determined between 
the average amount of nitrogen eliminated and body 
weight (r = +0G8), height (r => +0 44), CO 
production during nitrogen elimination (r = 
+0 13), age (r = —0 02), and several calculated 
factors 

A plot (suggested by Claude Emmerich) of 
the logarithms of cc of nitrogen eliminated/kg / 
minute for each sample against the logarithms of 
the mid points of the s impling intervals expressed 
in minutes after initiation of oxygen breathing, 
falls on a straight line within the sampling error 

Plasma and red cell radio-iron following in- 
travenous injection Sterile abscesses in normal 
and anemic dogs Ciiirlls L Yuile, CniuNCEY 
G Bl\ (by invit ition) ind John C Wells (by 
invitation) Dept of Pathology, Umv of Roches 
ter School of Medicine and Dentistry Normal dogs 
and those rendered inemic by repeated bleeding 
liave received small tncer dose3 of radio active 
iron (1 5-2 5 inilligrims) by intravenous injection 
Total and ndioictive plasma iron levels and red 
cell utilizition lu\e been studied before, during 
md iftor the institution of single and repeated 
sterile turpentine ibscesses in both groups of ani- 
mals The disappearance of radio-iron from the 
jilasma is similar in normal animals with abscesses 
and in incline ininuls with or without abscesses, 
being almost complete in from 4-8 hours Normal 
dogs, however, without ibscesses retain relatively 
1 irge imounts of the injected iron for as long as 4S 
hours in some instances Red cell utilization of the 
isotope is measured b\ its incorporation into 
circuliting hemoglobin cm be readily detected in 
ill groups of nminils as eirh as 2 to 4 hours after 
injection and ripidh increises until a plateau is 
reiched between 7 md 10 diys Uthough maxi- 
mum red celt utiliz ition is affected little if at all 
by the presence of i single, well developed sterile 
abscess it the time of injection, decreases of about 
75% in utilization are found when repeated ab- 
scesses are induced during the following 2 wee 
period This indicates tlut factors other than e 
creised gustro-intestiinl ibsorption can be re- 
sponsible for diminished red cell formation in 
this type of infection Pus aspirated from the 
abscesses was found to contun only msigni can 
imounts of radio active iron 
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Eialuation of the amino acid requirements of 
the chick H J Almquist Research Labys , F E 
Booth Co , Inc , Emeryville, Calif Available data 
on the amino acid requirements of the chick have 
been subjected to a critical analysis Amino acid 
intake and growth of chicks have been found to 
exhibit fundamental and surprisingly uniform rela- 
tions The region of negative rates of gain is a 
linear continuation of the region of positive rates 
The curves relating rate of gain to amino acid con- 
centration in the diet for various indispensable 
amino acids converge to a common negative rate 
at which all protein synthesis must cease 

The same maximum requirement levels are ob- 
tained w ith whole proteins diets as w ith hydrolyzed 
proteins or amino acids diets, although maximum 
rates of gain attained with the various diets may 
differ considerably As the level of an indispensable 
amino acid in the diet decreases below optimal, the 
growth differences of whole proteins and amino 
acids diets disappears 

Rates of gain substantially higher than the 
limiting negative rate are evidence that synthesis 
of protein, and of any absent amino acid, is taking 
place The sign and magnitude of the rate of gam 
is dependent upon the relative speeds of protein 
synthesis and destruction in the animal Various 
factors responsible for the differences in rates of 
gam with whole proteins and free ammo acids diets 
are discussed 

The effect of milk on the incidence and extent 
of dental caries in the cotton rat E Potts Ander- 
son (by invitation), J Knox Smith (by invita- 
tion), C A Elvehjem, and Paul II Pinixirs 
Dept of Biochemistry, Umv of IFisconsin, Madi- 
son Studies were made on the effect of nulk on 
dental caries in the cotton rat as part of a general 
investigation on nutritional phases of the dental 
caries problem In previous work animals fed on a 
diet of whole liquid milk had been found to be 
completely free of carious lesions, showing greater 
protection than that observed with any other 
ration Experiments were therefore conducted in 
an ittempt to determine the degree and nature of 
this protection 

Fermentable sugars such as sucrose, glucose, 
and dextnmaltose have previously been found to 
be luglil} canogcmc w hen fed as the carbohj drate 
portion of dry rations Each of these sugars was 
homogenized into liquid milk at a level of 10 per 
cent These rations produced a \ cry low incidence 
and extent of carious lesions 

Milk supplements were given to animals being 
fed the canogcmc control ration (a sucrose ration) 


and here also it was found to be protective Caries 
indices on this diet were about half as high as 
those on the unsupplemented control ration Re- 
sults of feeding such supplements to animals on 
another cariogemc diet more closely resembling a 
human diet in composition will be reported 
In order to eliminate the fluidity factor studies 
are being made with various milk solids rations, 
namely, synthetic milk solids, dry whole nulk 
(Klim), and dry skim milk plus butter 
The biological value of ammo acid mixtures in 
the rat Joseph T Anderson (introduced by 
E S Nasset) Dept of Physiology and Vital 
Economics, Umv of Rochester The biological value 
(B V ) of amino acid mixtures was determined in 
mature rats fed by stomach tube twice daily 
Each experiment consisted of a seven day N free 
period followed by a seven day period on amino 
acid mixture, the urine N of the sixth and seventh 
days being used in each case Before and between 
experiments the rats were fed an isoealoric diet 
containing whole egg supplying enough N to re- 
store in three weeks the N lost by the animals in 
two weeks on experiment 
A “complete” amino acid mixture was made up 
to simulate egg m that it contained (per gram of 
total N ) the same amount of the natural isomer of 
each of the ten essential amino acids as found in 
whole egg protein by Edwards et al (J Nutrition 
32 597 (1946) The remainder of the nmxture was 
made up of the unnatural isomers of the six amino 
acids used as dl forms plus 1(+) glutamic acid 
(20 5% of N) This “complete” mixture was com- 
pared with a “low isoleucine” mixture in which the 
dl isoleucine was reduced to 5 and the N so omitted 
replaced by glutamic acid 
The “complete” ammo acid mixture gave B V 
results of 135% and 13S%, the “low isoleucine” 
mixture a BV of 112%, the significance of the 
difference corresponding to P < 0 01 Urine N on 
either amino acid diet was lower than on the N free 
diet The absorbed N necessary to give N equilib- 
rium was significantly gicatcr on the “low lsoleu- 
cine” diet than on the “complete” diet 

It appears likely that m the "low isoleucine” 
anuno acid mixture a nnld relative deficiency of 
isolcucine exists and tliat the extent of the defi 
ciency can be measured by the reduction of B V 
and the increase of absorbed N required for equilib- 
rium [ ichnowlcdgmcnl is made to Swift and Com- 
pany and the Navy Department Office of Natal 
Research for grants which supported this work in 
part and to Hoffman LaRochc, Inc for a gift of 
scieral ammo acids ] 
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Survey of the sodium and potassium content of 
foods and waters by the flame photometer 
Charles E Bills, Francis G McDonald (by 
invitation), William Niedehmeier (by invit ition) 
and Melvin C Schwartz (by invitation) Re- 
search Lahy , Mead Johnson and Co , Evansville, 
Ind Quantitative flame photometry is so new 
that little has been repoited on its usefulness with 
biological materials 4 Perkin-Elmer flame photo- 
meter was calibrated with spectroscopically pure 
salts, and exploratory studies made to ascertain 
the best working conditions Rel itively concen- 
trated solutions gave curvilinear responses, but 
with 0-10 p p in of Na or Iv the response was 
linear and scarcely affected by foreign solutes 
Either element can be determined in the presence 
of several thousand quantities of the other by 
applying a small coirection factor Extnordinary 
piecautions must be taken igamst adventitious 
entry of the element studied, e g , the abrision m 
turning a glass stopper may release ruinous amounts 
of Na The necessary prec mtions, once recognized, 
are not difficult to observe 

Dilutions of urine, serum, sweat, whey, and 
fresh milk arc analyzed without ashing \shed 
materials are dissolved in dilute IIC1 Vbout 300 
foods ind the wateis of 100 cities were analyzed 
In comparison with published data by the old 
methods our findings were m fur agreement for K 
They agreed also for Na w hen the unount of this 
element was substantial, but were lower when it 
was small The lower the sodium content, the 
greatei was the disparity , until it amounted to 
more than 100 fold for foods of extremely low N i 
content The defect in the old methods lies in the 
estimating of Na by differenci , the error becoming 
enormous as the quantity ipproaches zero Flame 
photometry is a revolutionary ulvance in quantita- 
tive analysis 

Normal activity and economy of food utilization 
as affected by dietary fat Vi lx Black (by invita- 
tion) and R W Swift Dept of Animal Nutrition, 
School of Agriculture, Pennsylvania State College 
Respiration experiments were conducted by the 
carbon-nitrogen balance method, with 24 relatively 
mature male albino rats as subjects, to investigate 
the relation of normal voluntary activity on the 
total heat production of animals consuming diets 
of diffeient fat content One-hilf the experimental 
subjects w'ere fed a diet of 2% fat content, the 
other half received a 30% fat diet — each diet being 
so compounded and fed that all animals received 
the same amount of protein, energy and vitamins 
The daily food intake w is constant and slightly in 
excess of maintenance 

Carbon dioxide production was measuied con- 
tinuously for two consecutive days in respiration 
chambers which were sufficiently large to accom- 
modate the usual experimental type cage After 


completing a senes of two 2 day respiration meas 
urements on eich rat, the assignment of the diets 
was reversed and the same procedure repeated 

Although final results are dependent upon excreta 
analysis not yet completed, it was found that the 
rats on the high fat diet produced 15% less COi 
than those on the low fat diet Almost identical 
results were obtained ifter reversal of the diets 

This difference in CO- production is of the same 
magnitude as the difference in heat increments 
obtained previously in similar work at this labo 
ratery using mature rils with voluntary activity 
excluded 

Comparative biological availability of iron in 
the form of ferrous sulfate or ferric orthophos- 
phate II vroi d Blumheug and Yaron Arnold (by 
invit ition) Sterhng-Winthrop Research Inst , 
Rensselaer, New York Ferric orthophosphate has 
been widely used as a source of iron in nutrition, 
ilthougli very little information lias been reported 
on its biologic il utilization It seemed pirticularly 
import mt, therefore, to conduct further studies on 
it in compirison with a recognized, highly assimil- 
iblc iron compound Yccordingly , the biological 
avail ibilities of the iron in ferrous sulfite and 
ferric orthophosphate were compared on the basis 
of hemoglobin regeneration in rats made ineiuic 
from iron deficiency V second iry comparison with 
ferric chloride w is ilso nude Multiple levels of 
iron enrichment were used to permit comparison 
of dosage resjionse curves The food mixtures con- 
tained the added iron in the following concentra- 
tions ferrous sulfite iron, 13, S 6, 17 2, and 
31 1 iig per grim, ferric orthophosphate iron, 6 9, 
17 2, 13 Rand 107 6pg per gram, and ferric chloride 
iron, S 6 and 17 2 pg per gram 

Under the conditions of these experiments, iron 
in the form of ferrous sulfite was approximately 4 
tunes is avail ible as ferric orthophosphate iron 
when both conqxmnds were tested at 4 widely 
spaced levels In the secondary comparison at 
levels, iron given as ferric chloride was equal in 
biologic il av ulibility to the highly effective fer- 
rous sulfate iron, tnd therefore was also approxi- 
mately 4 tunes as ivuhblo is iron given as ferric 
orthophosphite 

Molded feedstuff as a source of growth factors 
for chicks Rax mono Borchers and George 
Peltier (introduced by' C P Berg) Depts of 
Agricultural Chemistry and Bacteriology, Umv of 
Nebraska, Lincoln A molded feedstuff P 1 ® 
p ired by growing a gold Aspergillus species ( i 
331) on a moistened, sterilized mixture o w iei 
bran, clacked corn, ind soybean meal When is 
miteiial was dried ind fed at a 10 per cent eve 
in a typical basal ration (containing no anima 
protein) to chicks, the average four-week weight 
was mci eased significantly over that of e nc s ec 
the basal rition with 10 per cent of the s eri lze 
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mixture not molded Supplementing the basal 
ration with 0 3 gram choline chloride, 0 2 mg 
riboflavin, 3 mg macm, 0 4 mg pyndoxine hydro- 
chloride, and 1 mg calcium pantothenate per 
100 grams resulted in approximately the same 
average four-week weight as the basal ration plus 
the molded feedstuff Supplementing the basal 
ration w ith both the molded feedstuff and the five 
factors named above did not result in a further 
growth increase Microbiological riboflavin assay of 
several preparations of the molded feedstuff gave 
values from 3-5 mg per 100 grams 
The influence of fat and carbohydrate calories 
on protein utilization David K Bosshardt (by 
invitation), Winifred J P iul (by invitation), 
Kathleen O’Dohertv (by invitation) and Rich 
ard H Barnes Dept of Biochemistry, Medical 
Research Division, Sharp and Dohme, Inc , Glen- 
olden, Pa The influence of caloric intake on protein 
utilization by growing mice was determined for 
two protein sources with different nutritive quali- 
ties w heat gluten and casein Under conditions of 
ad libitum feeding it was noted that the caloric 
mtake necessary for optimal utilization was greater 
for casern than for the poorer protein wheat gluten 
This observation suggested the possibility that 
nitrogen equilibrium could be attained with wheat 
gluten at a lower caloric intake than with casein 

The degree of utilization of the two proteins 
was determined at reduced caloric intakes The 
protein source was fed to all animals so that the 
daily intake was the same as that which resulted 
in optimal utilization when the feeding was ad 
libitum Thus the daily intake of wheat gluten was 
0 6 gram /mouse and of casein, 0 2 gram /mouse \U 
studies were of ten days duration With each pro- 
tein, two series of diets were employed In one 
series the daily caloric intake was varied by cliang- 
mg the amount of carbohydrate ingested and in 
the second series by changing the amount of fat 
ingested In each series there was only one dietary 
component that was varied, all other components 
being fed in equal amounts 

The results indicated no difference in the protein 
sparing of fat and carbohydrate calories It was 
noted, however, that the caloric intake could be 
reduced to a point (approximately 75% of the 
minimum required for optimal protein utilization) 
where the nitrogen of the wheat gluten diets was 
utilized more efficiently than was that of the 
casein diets 

Diet of the mother and brain hemorrhage in 
infant rats E E Brown (by invitation), J F 
Fvdgl (by invitation) and L R Riciiirdson 
Division of Chemistry, Texas Agricultural Expert 
niuil Station, College Slatton, Texas Brain hemor 
rliages occurred in IS out of 97 young born to 
mothers which rccened a diet low in fat and defi 
cicnt in \ it unin K The basal diet was composed 


of cerelose 67, casein (acid washed) 25, salt mixture 
5, wood pulp 3 and was supplemented with adequate 
amounts of vitamins A and D, alpha tocopherol, 
thiamine, riboflavin, py'ridoxine, pantothenic acid, 
niacin, choline, p aminobenzoic acid, inositol and 
biotin No hemorrhages occurred in a total of 29S 
young from mothers that received the same diet 
supplemented w ith 10 per cent of lard and 2 5 mg 
of vitamin K per 100 grams of diet or wuth lard or 
vitamin K separately 

A total of 14 young in 4 liters were weaned from 
females that received the basal diet for less than 
45 days When the mothers received the basal diet 
for a longer period none survived and 70 5 per cent 
had brain hemorrhages Most of the young are born 
dead or die wuthin 24 hours after birth Four died 
between the 8th and 10th day and 5 between the 
15th and 21st day These became unstable before 
death and dark areas on the brain were visible 
which proved on lutopsy to be due to hemorrhages 
Seven of the 48 young also had hemorrhages on the 
back and 3 had blood in the intestines 

The blood coagulation tune of 5 females that 
had borne hemorrliagic liters and of 3 young with 
brain hemorrhages was normal 

The effects of certain ammo acids and choline 
on the production of polycythemia by cobalt 
Mxrx C Bucuero (by invitation) and Janies M 
Orten Dept of Physiological Chemistry, Wayne 
Umv College of Medicine, Detroit There is evi- 
dence that cysteine and, to a lesser extent, cystine 
and methionine decrease the toxicity of cobalt in 
the rat, and also that histidine decreases the 
toxicity of cobalt in mice and in certain micro- 
organisms These observations raise the question of 
whether these amino acids may also affect the 
production of polycythemia by cobalt The present 
experiments were designed to study the effects of 
cysteine, methionine, md histidine on the poly- 
cythemic action of cobalt in the rat and also that 
of choline which has been alleged to inhibit the 
polycy themia produced by cobalt 

Groups of 12 w ending male albino rats were fed 
an adequate synthetic diet One group was given 
cobaltous sulfate at a level of 100 mg cobalt per 
kilo diet A second group was administered cobalt 
supplemented by rysteine at two levels, 1 56 and 
4 6S grams per kilo diet Third, fourth, and fifth 
groups received tobalt with either methionine or 
histidine in amounts iso molar with the higher 
cysteine level, or cliolme iso molar with the two 
cysteine levels Vn unsupplemented group served 
as controls Body weights and food intakes were 
followed weekly and hemoglobin determinations 
were made bi-weekly 

The results demonstrate that choline had no 
detectable effect on the development of the poly- 
cythemia whereas cvsteine showed a distinct 
inhibitory effect There w is an attendant increase 
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in body weight over that of the animals given cobalt 
alone Methionine, although also hiving a definitely 
beneficial effect on giowth, has shown littlo de- 
pressing effect on the polycythemia The studies on 
histidine are in progress 

Nitrogen metabolism in college women Di vi 
C Cederquist (by iovitRion),WiL\txD Bruwi r 
(by invitation), Norma Jinyn Radar (by invita- 
tion), and Margari r A Oar son Dept of Food s 
and Nutrition , School of Home Economics ind 
E J Benne (by mvitition) Agricullmul Exp 
Station, Michigan Stale College, East Lansing Si\ 
women, IS to 21 years of age, were maintained on 
weighed diets foi a total of G12 days Rich subject 
was studied th tough five experimental pcnods 
(1) self-selected diet, (2) restricted protein, (1) 
moderate protein, (4) high piotcin and (5) re- 
stricted protein intake The 7 d ly menus used for 
the 4 controlled dietary periods weie pi tuned from 
foods normally consumed by college women The 
intake of protein was v tried by changes in the 
quantities of milk and meat offered C done re 
quirements were met by id libitum illowanecs of 
pure sugar candy and fats Each 7 dty In! nice 
period was preceded by a 7 to IS d ly uljustment 
penod 

When the results of ill of the nitiogcn bdmee 
studies were plotted against nitrogen intake per 
square meter of body suiface or nitrogen inkike per 
kilogram of body weight, the estimated mt tke of 
protein at zero balance was 45 to 4S grims for i 
60 kilogram woman This estimate agrees w ith th it 
reported in a study of college women on a self- 
selected diet (H McKay, cl al, J Nutr 24 JG7, 
1942) but is considerably in excess of tint reported 
as the minimum protein requirement of adults 
(D M Hegsted el al, J Lab Clin Med 31 
261, 1946) 

Utilization of calcium pantothenate and biotin 
by lactatmg women Margxrlt N Corxeu 
(introduced by Icie G Macy) Research Lnbij , 
Children’s Fund of Michigan, Detroit Calcium 
pantothenate and biotin were determined micro- 
biologically in food samples representing diets, 
“as eaten,” of healthy nursing motheis and in cor- 
lesponding 24 hour collections of their milk and 
urine The women weie studied during two 5 day- 
periods immediately following delivery ind at 
intervals postpartum (2 to 10 months) while they 
were producing mature milk Breast milk was ob- 
tained by manual expiession at 4-hour intervals 

Diets provided average daily intakes of 7 97 mg 
of calcium pantothenate Average daily secietion 
in immature milk was 1 28 mg during the fust 5 
days postpartum, 3 5G mg the second 5 days, 17 
and 44 per cent of the intake, respectively Mature 
milk averaged 1 72 mg daily, 21 per cent of average 
intakes for the same periods Urine contained 
averages of 60 and 64 per cent of intakes during the 


first and second 5 day periods postpartum, respec- 
tively, and 5G per cent of intake during mature 
milk secretion 

Average daily biotin intake wu3 8G 1 nncrograms, 
of which 57 1 inn rograms, G7 per cent, was “free,” 
or “loosely bound ” Biotin in milk w is extremely 
low foi the first 5 days postpartum Average daily 
xccrcLion in immature milk during the second S 
days was 5 1 nncrograms, G per cent of intake 
Average amount in m tture milk wa3 5 7 micro 
giams, 7 per cent of the corresponding intake ol 
biotin Urine averaged 1 1 mil 30 per cent of intakes, 
respectively, during first and second 5 days of the 
puerperium, mil 17 per cent of intakes during 
production of mature milk 

Relation of carbohydrate to intestinal synthesis 
of biotin and hatchability in mature fowl W W 
CnxxvNsand I II C'occu (introduced by C t 
1 Ivchjem) Dcpts Poultry Husbandry and Bio 
chemistry, Unit’ of Wisconsin, Madison Pullets 
fed i synthetic diet (B31) with sucrose as the 
cirbohydnte maintained t high level of egg pro 
duction during i ten week period, lintclubility ol 
the eggs decrc iscd to zero by the end of the third 
week mil rein nned at this level Vn identical diet 
(B32) Lxccpt for the substitution of dextrin foi 
sucrose supported normal egg production, and 
h Reliability ringed from 60-90 per cent Diet B31 
plus 200 microgmms of biotin per kilogram sup 
ported hatchability equal to that of i praetica 
control ration 

The biotin content (determined by microbiologi- 
cal issay r ) of the yolks of eggs from pullets fed 
Diet B31 dccreiseil from 510 to 4S, while that ol 
the whites decreased from 65 to less than 15 milli- 
nuciogpims per gram by the end of the third week 
of the experiment Biotin analyses of eggs from 
pullets fed Diet B32 showed that the yolks had 
decre iscd from 515 to 343 while the whites de- 
creased from SS to 24 milhnucrograms of biotin per 
gr xm it the end of the third week Diet B31 plus 
200 nncrograms of biotin per kilogram maintained 
i level of this vitumn m the eggs equivalent to 
that of eggs from pullets fed the practical ration 

Substitution of part of the sucrose in Diet B31 
by lactose or dired whey resulted m a marked 
reduction in egg production 

The mere ised h Reliability and the increased 
biotin content of eggs from pullets fed dextrin in 
contr ist to those fed sucrose suggests that dextrin 
f Ivors mtcstin il synthesis of biotin in the mature 

fowl . 

Medical nutritional aspects of troops allowed 
free choice of any quantity of any item in a pac ' 
aged ration L V CnowmEi (by invitation), R B 
Johnson and G V Anderson (by invitation) 
U S Ai my Medical Nutrition Laby , 1849 W es. 
Poshing Road, Chicago 9, Illinois A field test ol 
packaged rations was conducted in the oc y 
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Mountains in the summer of 1946 during which 
troops underwent a course of training in mountain 
warfare while living m a bivouac area under con- 
stant experimental supervision One company of 
120 men for control purposes, subsisted on an 
abundant garrison ration, and another for one 
month was allow ed unlimited choice of any quantity 
of any item in a packaged ration that under ordinary 
operational conditions offers a soldier in one day 
three cans of meat product, one can of fruit, one 
can of bread, soda crackers, a cooky, a cereal disc, 
jam, fudge, synthetic fruit beverages, cocoa, coffee 
and sugar 

Both companies in thirty days gained about 
3 pounds per man in body weight on observed in- 
takes of 5000 (controls) and 4500 (free choice) 
Calories per man per day No significant average 
differences were detectable between the companies 
in physical examination, physical fitness tests, 
military efficiency, hemoglobin, serum protein or 
urinary excretion of thiamine, riboflavin and 
ascorbic acid The average daily nutrient intake 
of the free choice company was above NRC recom- 
mended allowances in all respects 

It is concluded that normal appetite leads troops 
o the selection of a good diet provided there is no 
economic limitation and provided that a wide 
variety of acceptable ordinary foods is available in 
abundance 

Some effects of refeeding male albino rats after 
caloric restriction Esther DaCostv (by invita- 
tion), R E Johnson and G H Berryman (by 
invitation) U S Army, Medical Nutrition Laby , 
J8J9 West Pershing Road, Chicago 9, Illinois 
During 10 weeks of caloric restriction, 76 rats fed 
38 Calories per day of a diet containing 20% protein 
lost 18 5% in weight Seventy six rats fed the 
second type of diet or 32 Calories per day of a diet 
containing S 5% protein, lost 30 4% in w eight 
Twelve controls gained 22 3% in weight 

Vftcr the period of restriction the rats were fed 
ad libitum either a high fat (28%), high carbo 
hydrate (77%), high protein (40%) or free choice 
diet 4t intervals groups were killed to determine 
the effect of these diets on the specific gravity and 
on the fat and water content of the total animal 
and different organs 

After one week of refecding rats fed high fat 
regained 29%, rats fed high carbohydrate, IS to 
23%, high protein, 15 to 1S% and free choice am 
mals 21 to 24% in weight The greatest gains in fat 
occurred in rats fed a high fat diet and the greatest 
of these gains occurred in the skin Water content 
varied roughly inversely with fat content and rats 
fed a high carbohydrate diet showed the highest 
relative water content 

After four weeks refeeding rats on high fat 
gamed 46 to 47% on high carbohydrate 36 to 41%, 


on high protein 24 to 4S% and on free choice 36 to 
46% in weight 

Specific gravities roughly followed the picture 
of the rat’s fat content, being lowest in the rats 
fed high fat and highest in the depleted group 

Synthesis of B vitamins by the rat Floid S 
Dapt National Inst of Health Weanling rats given 
a diet containing 4% of casein as the sole source 
of protein became anenne, leucopemc and granulo- 
cytopenic Treatment of such animals with pteroy 1- 
glutamic acid or with 15 unit liver extract was 
followed by increases in the levels of circulating 
white cells while treatment with p aminobenzoic 
acid was without demonstrable effect The activity 
of the liver extract could not be explained on the 
basis of its pteroylglutannc acid content and may 
possibly have been due, therefore, to the anti- 
permcious anemia substance which it contained 

Treatment of deficient rats with a high casein 
diet or w ith the ten essential anuno acids resulted 
in increased food consumption, an inci eased rate of 
growth, and in a slow but complete correction of 
the blood dyscrasias Tins correction could be 
hastened by the inclusion of p aminobenzoic acid 
in the diet 

From these data it appears probable that the rat 
is able under suitable conditions to synthesize 
pteroylglutannc acid, or a factor in purified liver 
extract, or both The apparent dependence of these 
processes on an adequate supply of protein or 
amino acids suggests that essential amino acids 
may be spared when adequate amounts of these 
vitamins are administered The possible bearing of 
these results on the problem of interchangeability 
of vitamins will be discussed 

The vitamin M group and gastrointestinal ab- 
sorption in the human William J D vrby, Edgar 
Jones (by invitation), Henri F Warden (by 
invitation) , and Marc; xret M K xser (by invita- 
tion) Dcpts of Medicine and of Biochemistry, 
Vanderbilt Umv School of Medicine, Nashville, 
Tennessee The response of patients in slx relapses 
of sprue lias been followed after therapy with the 
vitamin M group (pteroylglutamates) only Satis- 
factory hematologic remissions have been accom- 
panied by clinical evidences of improved gastro- 
intestinal absorption, by relief of glossitis, cessation 
of diarrhea, and by chemical changes interpreted 
as indicating improved absorption of glucose and 
of fat soluble substances from the alimentary tract 
These chemical evidences are (1) a rapid return 
toward normal of the flat glucose tolerance curves 
characteristic of sprue , (2) a more gradual return 
toward normal of the vitamin V and tocopherol 
tolerance curves, (3) a rise in serum carotene and 
tocopherol levels , (4) a decrease m the prothrombin 
tune Less extensive data indicate that the stool 
fat content decreases and that the abnormal gastro- 
intestinal pattern on X ray returns sloivly toward 
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a normal pattern The evidence is compatible with 
the concept that the vitamin M gioup is of im- 
portance in maintaining normal gastrointestinal 
absorption The mechanism of this action is being 
studied [Supported by grants from the International 
Health Division of The Rockefeller Foundation , 
the Nutrition Foundation, Inc , the Tennessee 
Department of Public Health, and the National 
V itamm Foundation ] 

Ascorbic acid in strawberries as measured by 
blood plasma of women following a test meal 
Betty Jean Einbecker (by invitation), Lois 
Jackson (by invitation), Paulint Paul (by invi- 
tation) and Margaret A Oiilson Dept of Food 
and Nutrition, School of Home Economics, Michi- 
gan Stale College, East Lansing The apparent total 
ascorbic acid content of frozen str iw berries (Roe 
and Oesterling, 1944) increases after a three months 
storage period and gradu illy falls The reduced 
ascorbic acid (Loefflei and Ponting, 1942) is con- 
sistently lower than the total ascorbic acid and 
follow's no specific trend for the first si\ months of 
storage Preliminary chemical investig it ion did not 
explain the increase in apparent total nsi orbic acid 
Therefore, the plasma ascorbic acid concentrations 
(Faimer and \bt, 1930) of five young women were 
tested at 0, i, 1 l£, 2), and 3) hours after a basic 
breakfast of buttered w hole w he it toast and bl ick 
coffee supplemented with (1) no supplement, (2) 
150 grams unsweetened frozen strawberries, (3) 
crystalline ascorbic acid equivalent to the amount 
of reduced ascorbic acid provided by the straw- 
berries, (4) crystalline ascorbic acid equivalent to 
the amount of apparent total ascorbic and provided 
by the straw bernes 

Tho increases in plasma ascorbic acid obtained 
aftei ingestion of the strawberries were comparable 
to those obtained when crystalline iscorbic acid 
was taken in amounts equivalent to the reduced 
ascorbic acid in the strawberries Inc leases ob- 
tained when crystalline ascorbic icul was taken in 
amounts equivalent to the apparent total ascorbic 
acid were greater than those obtained after the 
ingestion of strawberries Urinaiy excretion of 
ascoibic acid during the 3) hour peuod did not 
account for the differences in plasma ascorbic acid 
The difference between the reduced ascoibic acid 
and apparent total ascoibic acid of strawberries is 
not measurable in the plasnu within 3) hours 

Utilization by human subjects of crystalline 
ascorbic acid and of ascorbic acid from grapefruit 
Katherine Johnstone Elliott (by invitation) 
and Clciliv Schuck Nutrition Laby , School of 
Home Economics, Puidue Umv , Lafayette, In- 
diana Eight women and one man ringing m ages 
from 19 to 27 years seived as subjects Preceding 
the administration of the crystalline ascoibic acid 
and the grapefruit the subjects, while consuming 
their regular diets, were given 250 mg daily of 


ascorbic acid in tablet form for a three-day period 
to bring them to a state of saturation 

A basal diet containing 29 to 39 mg ascorbic acid 
was administered to the subjects during each of 
two three day test periods This diet was supple 
mented with 75 mg crystalline ascorbic acid during 
the first test period and with freshly sectioned 
grapefruit containing approximately the same 
amount of ascorbic acid during the second period 

Urinary excretion of ascorbic acid was deter 
mined daily for all subjects and blood levels were 
determined for three of the subjects at the end of 
each test period The blood levels ranged from 1 06 
to 1 47 mg per 100 ml 

The 2,4 dinitrophenylhydrozine method for 
“total” ascorbic acid (J Biol Chem 147 399, 
1943 md I Biol Chem 152-511, 1944) with read- 
ings in an Evelyn photoelectric colorimeter was 
used to determine the ascorbic acid of the basal 
diet, the grapefruit supplements and the blood 
and urine 

The ascorbic icid not excreted was assumed to 
be utilized by the body Utilizition figures were 
cdculnted as the per cent of total intake retained 
The results show ed approximately equal utilization 
of the crystalline iscorbic acid and of that obtained 
from the gnpefruit [ 1 ided by a grant from the 
Purdue Research Foundation ] 

The nntivitamin B 0 activity of desoxypyridoxine 
in the rat Gladys V Emerson Merck Inst for 
Thciapcutic Research, Rahuay, i\ J \.n analog of 
vit mini B c , desoxypyridoxine, w is reported by Ott 
to act as a powerful intigomst of pyndoxine in the 
chick Two moles of desoxypyridoxine counter- 
acted 1 mole of pyridoxine when suboptimal or 
optimal (but not excess) pyndoxine was admin- 
istered When desoxypyridoxine was fed to wean- 
ling rits as an adjunct to a purified diet deficient 
in vit umn Buand to the same ration supplemented 
with the quantity of pyndoxine present in a stock 
diet (1 4 micrograms/gram), the time required for 
the production of ncrodyma in the deficient group 
was m iteri illy decreased and the signs of depletion 
were aggravited The dermatitis was noted when 
the ratio of desoxy pyndoxine to pyndoxine was 
50 1 with the inimals receiving the purified diet, 
with the stock ration the ratio was 175 1 The 
discrepancy between the results obtained with 
punfied mil stock diets of like pyndoxine content 
could not bi explained by r the presence of pyndoxal 
and pyridoxamine in the latter diet as these com- 
pounds wore likewise counteracted by desoxy 
pyndoxine Tho effect of desoxypyridoxine in the 
production of pyndoxine deficiency was also 
studied in adult rats previously maintained on a 
stock diet During the 4 month test period the 
animals receiving the pyndoxine deficient ration 
alone w ere indistinguishable from normal animals 
Rats receiving the pyndoxine deficient diet con- 
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taming 0 5 mg % deso\ypyrido\ine showed acro- 
dynia at an average of 55 days and the grow tli rate 
was depressed 

Relative effectiveness of choline, methionine, 
betaine, casein and egg albumen m preventing 
kidney hemorrhage R W Engel (introduced by 
W D Salmon) Laby of i.mmal Nutrition, Ala- 
bama Polytechnic Inst , Auburn The relative 
effectiveness of choline Cl, dl-methiomne, betaine 
HC1, casein and egg albumen as methyl donors for 
the prevention of hemorrhagic kidneys in choline 
deficiency was studied The results given represent 
comparisons between liter mate weanling rats 

\ diet with varying amounts of added crystalline 
dl methionine was compared with the same diet 
containing 06% choline Cl, a level which resulted 
in kidney hemorrhages in approximately 50% of the 
animals The same magnitude of kidney damage 
was observed when the diet contained from 275 to 
300% dl-methiomne, a level about 50% greater 
than the theoretical amount required based on 
methyl equivalents 

Naturally occurring methionine in casein or egg 
albumen was less effective than crystalline dl- 
methionine Thus, increasing the casein in the 
diet by 10%, which increased the methionine con- 
tent 325%, resulted in a 100% incidence of kidney 
hemorrhage compared with a 58% incidence in liter 
mate rats receiving the same diet containing 325% 
crystalline dl methionine Likewise, the addition 
of 9% egg albumen, which increased the dietary 
methionine 450%, was less effective than 325% 
crystalline dl-methiomne The kidney hemorrhage 
incidences were 87 and 50% respectively 

\ diet contaimng 2 different levels of betaine 
HC1 ( 130 and 195%) was compared with a 04% 
dietary level of choline Cl The results indicate 
that, in methyl equivalents, the betaine HC1 had 
only * to J the potency of choline Cl in preventing 
kidney hemorrhage 

Food habits and preferences of two groups of 
Iowa people Ercel Eppright (by invitation), 
Robert McMillan (by invitation) and Pearl 
Swanson The Nutrition Laby , The Foods and 
Nutrition Section, Iowa Agricultural Experiment 
Station, Iowa State College, lines \ statistically 
valid picture of the food habits and preferences 
of 17 , IS , and 19 year old boys and girls of Iowa, 
and of 46 to 58 year-old adults is being obtained 
The master sample for the state of Iowa prepared 
by the Statistical Laboratory of the Iowa State 
College was used for setting up the study The 
sampling rate was such as to yield an estimated 
1309 eligible respondents, distributed according to 
a predetermined plan among open countrv, rural, 
ind urban places Vpproximately 900 schedules 
have been completed 

Data obtained from four areas lia\ e been partially 
anahzcd Thee show the predommance of a diet 


of meat, bread, potatoes, coffee, and sweets 
Variety is limited, particularly in the case of 
vegetables and fruits Only 50 per cent of the 
daily menus included milk There was little differ- 
ence in the food selection for dinner and supper, 
and not much evidence of application of meal 
planning principles 

The familiarity of the respondents with the 
nation wide list of foods included in the schedule 
wall be studied together with the “food likes” and 
“dislikes,” and reasons for the attitude Preferred 
menus and methods of preparation may be com- 
pared w ith the actual 

Correlations will be made between attitudes 
toward food and a variety of factors, as age, se\, 
place of residence, socio economic level, certain 
household facilities, and racial background 

Availability of riboflavin from food sources as 
judged by urinary excretion of the vitamin G J 
Fverson, E K Wheeler, and H J Walker 
(introduced by r Pearl Swanson) Iowa Stale College 
Eight women subjects who consumed the same 
mixed diet providing 2 5 milligrams of riboflavin 
daily for a twelve day period excreted fairly con- 
stant quantities of riboflavin in the urine Admin- 
istration of 2 milligrams of riboflavin by retention 
enema on the morning of the eleventh day of this 
period produced no significant change in the 
urinary excretion of the vitamin These eight 
women served as subjects during four subsequent 
studies designed to compare the availability of 
riboflavin of ice cream, almonds, and fresh frozen 
peas with that of a solution of the pure vitamin 

Availability was measured by comparing the 
increment in riboflavin excretion following supple- 
mentation of the basal diet with 1 milligram of 
riboflavin from each food source Since the weight 
of test food needed to furnish 1 milligram of ribo- 
flavin added varying amounts of carbohydrates, 
protein, and fat to the basal diet, the total food 
consumption of these nutrients was kept the same 
throughout all studies by including riboflavin free 
sources of dextrose, casein, and butter in the orig- 
inal menu and then deducting the necessary quan- 
tity' of each substance when fat, protein, and 
carbohydrate were furnished in the test food 

\s daily variation m the urinary excretion of 
riboflavin was observed to be small for these eight 
subjects, a three day experimental period has been 
used in judging availability of the vitamin The 
data indicate that there is a significant difference 
in the availability of the riboflavin found in certain 
food sources 

Studies on the vitamin requirements of highly 
inbred strains of mice riboflavin and pantothenic 
acid PaulF Fevtox (by invitation) and George 
R Cowcill 1 ale Nutrition Laby, Dept of 
Physiological Chemistry, 1 ale Unnersily Male 
mice of the C57 strain, weined when 21 days old 
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were placed for one week on purified diets from 
which riboflavin had been omitted After this 
depletion period the animals were fed diets of the 
same composition but containing different amounts 
of riboflavin The animals were weighed daily (with 
few exceptions) Cs 7 strain mice maintained on the 
“riboflavin-free” diet (actually containing 0 3 
nncrograms per giam diet) grew very slowly for 
about three weeks The first animal died after 36 
days on the diet while one mouse lived for 12 
weeks The inclusion of 4 nncrograms of riboflavin 
per giam of diet resulted in grow th of the C.,7 mouse 
equal to that observed with higher levels of ribo- 
flavin Red and white cell counts, hemoglobin 
determinations, and riboflavin assays of muscles 
and livers were carried out The pantothenic acid 
requirement of mice was investigated in a similar 
manner Maximal growth of the C &7 mice under 
these conditions w r as obtained with a diet con- 
taining 6 nncrograms of pantothenic acid per gram 
However, even at this level of intake achromo- 
trichia and alopecia were observed With an intake 
of 30 micrograms per gram only slight graying was 
observed in some animals during the period of 
most rapid growth Male mice of the A and C 3 1I 
strains were studied in similar manner 
Observations on the pteroylglutamic acid con- 
tent of the tissues of chickens V L Fkankiin 
(by invitation), E L R Stokstvd and T II 
Jukes Lederle Labys Division, American Cyan- 
ainid Company, Pearl River, New York Various 
tissues have been observed to contain enzyme 
systems which liberate pteroylglutamic acid as 
the free vitamin from its nucrobiologically-inactive 
conjugated form Attempts were made in the 
present investigation to inactivate the enzyme 
system by heat so that the pteroylglutamic acid 
conjugate originally present in the tissues could be 
measured Chicks on purified diets with and 
without supplementation w ith pteroylglutamic acid 
were used At 3 to 4 weeks, the liver tissue of the 
chicks w'as found to contain from 0 7 to 1 9 nucro- 
grams of free pteroylglutamic acid per gram After 
autolysis, the value increased to from 8 0 to 12 1 
micrograms When the tissue was treated with 
chicken pancreas as a souice of “conjugase,” the 
value ranged from 113 to 14 0 nncrograms per 
gram Lower values were found for fresh muscle 
and heart tissue than for liver, but marked in- 
creases were also produced in muscle and heart 
tissue by autolysis or by treatment w ith conjugase 
After 7 weeks depletion on the basal diet, the 
free and conjugated pteroylglutamic acid content 
of the liver muscle and heart tissues of a chick 
were found to be lowered to only one-tenth of the 
values of a corresponding group of chicks at 4 w'eeks 
The results indicated that the major part of the 
pteroylglutamic acid content of the tissues ex- 
amined was present m the conjugated form 


The blood lactate-pyruvafe relationship in 
various physiologic and pathologic states Grice 
A Goidsmith N utrition Research Laby , Depl of 
Medicine, Tulanc Umv School of Medicine The 
relationship of lactic aud to pyruvic acid in the 
blood was studied in 29 normal persons and in 41 
hospitalized patients The mean lactate pyruvate 
ratio in the normal persons was 9 27 ± 1 66 in the 
basal state, 9 43 ± 1 97 after the idministration of 
glucose, 10 0-1 ± 3 13 after a meal and slight activ 
lty , and 18 26 ± 3 16, after strenuous exercise 
A ratio similar to exercise was obtained following 
elcctriL shock therapy The lactate pyruvate rela 
tionslnp can be expressed graphicalh or by formula 
for a given physiologic state These findings con- 
firm those of Stotz and Bessei but differ in the 
mathematical relationships observed 

The me in lactate pyruvate ratio in the basal 
state was 9 6S in 19 patients with various afebrile 
diseases, 6 72 in six pitients with clinical evidence 
of thiamine deficiency, 7 91m seven patients with 
signs of riboflavin and niacin deficiency and 7 S4 
in nine patients with heart disease lactate- 
py ruvatc ratio of less than 7 0 was found in eleven 
persons, one presumably normal, one with contact 
dermatitis, five with vitamin B complex deficiency 
and four with heart disease liter treatment with 
thiamine the lactate-pyruvate ratio was normal in 
the six patients in whom it was measured, four 
with cardiac and two with deficiency disease 
Whether or not the low ratio in heart disease was 
due to thiamine deficiency requires further study 
Determination of the lactate py ruvate ratio may 
be of assistance in evaluating the status of human 
thiunune nutrition 

Antithinmme activity of bracken fern J R 
IIvag, P II Weswig (by invitation) and 4.x\v 
Mai Freed (by invitation) Oregon State College, 
Cori allis, Oregon ‘ ‘Fern poisoning” in hv estock has 
for many years been associated with grazing in 
areas where bracken fern ( Pteris aquilina ) occurs 
attempts to determine the etiology r of this disorder 
have been conspicuously unsuccessful Our studies 
with rats were begun in 1945 with a lot of fern 
obtained from an area where a serious outbreak of 
fern poisoning was taking place This, and subse- 
quent lots of fern, 10 in all, from five different 
areas, and seasons ranging from May to October, 
were air-dried at room temperature and incorpo- 
rated into normal rations at levels from 15 to 40% 
of the total ration 

Rats fed such rations developed marked symp- 
toms of thiamine deficiency including anorexia, 
emaciation and polyneuritis, terminating in death 
The daily administration of 0 5 mg thiamine per os, 
with few exceptions, resulted in spectacular re- 
covery Rats have continued to make normal gains 
for as much as 15 weeks w hile leceiving fern rations 
supplemented with thiamine 
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The causative agent is essentially insoluble in 
ethyl ether, petroleum ether, acetone and ethyl 
alcohol In the air-dried state it possesses consider- 
able heat stability as evidenced by heating over- 
night at 105°C Boiling in water for 30 minutes 
and subsequent drying on the stock ration largely 
or entirely inactivates the factor In addition to its 
isolation and identification, our observations raise 
two important questions 

1 Hon widely is antithianune activity dis- 
tributed among plant materials? 

2 What are the implications of our findings u ith 
respect to “fern poisoning” and to ruminant 
nutrition? 

Ocular changes resulting from nutritional defi- 
ciencies m the rat W Ivnowlto.x Hall (by invita- 
tion), V P SlDEXSTRICKER, LESTER L BolU.ES 
(by invitation), Lou Allen (by invitation) , J L 
Berg (by invitation) and E R Pund (by invita- 
tion) Depls of Biochemistry, Medicine, Micro- 
anatomy, Gross -fnatomy and Pathology, Umv of 
Georgia School of Medicine, Augusta, Georgia 
Photographs will be shown of corneal preparations 
m w Inch the blood vessels in the limbic area and 
capillaries of the cornea have been injected with 
India ink These photographs will show the type 
and extent of corneal vascularization resulting from 
deficiencies of protein, the indispensable ammo 
acids, riboflavin, pantothenic acid, pyridoxin and 
vitamin A The histological changes in the cornea 
due to methionine deficiency will also be illus- 
trated 

Photographs of cataracts which appeared in rats 
fed a diet deficient in histidine will be shown with 
similar photographs of cataracts due to other 
causes (77; is investigation was aided by grants 
from Merck and Co , The John and Mary R Markle 
Foundation and the V S Public Health Service ( 

Influence of thyroid activity on liver lipids in 
choline and cystine deficiency Philip Handler 
Dept of Biochemistry, Duke TJniv School of 
Medicine, Durham, V C Young rats, initial weight 
100 grams, were fed a basal ration of casein 10, 
sucrose 5S, cotton oil 10, lard 15, salts 3, cod liver 
oil 3, and cholesterol 0 5, adequately supplemented 
with a mixture of crystalline B vitamins for three 
weeks They were sacrificed by carotid exsanguina 
tion and the luer lipids determined by standard 
procedures The various supplements and the 
results are given in the following table Each value 
is the mean of a group of S rats 

The diminished phospholipid concentrations 
merely represent dilution by the other lipids In- 
cre ised thy roid activity decreased the deposition 
of neutral fat and of cholesterol Essentially similar 
changes occurred in cystine deficiency Thiourncil, 
by depressing thyroid activity markedly increased 
cholesterol deposition and to a lesser degree neutral 


Supplement 

Liver lipids 

Total 1 

Cholest 1 

erol 

Phospho 

lipids 

Choline + C>stine | 

J 

7 1 

% ; 

0 35 

% 

2 52 

Chohne 4- Cystine 4* Thj roid j 

4 6 

0 19 

2 54 

Chohne 4- Cystine 4 - Thio , 
uracil 

u 0 j 

1 03 

2 56 

Cystine 

23 5 

0 77 

1 6 S 

Cystine 4* Thyroid 

17 S 

0 39 

1 S9 

Cystine + Thiouracd 

3Q a ' 

1 23 1 

1 54 

None 

16 1 

[ 0 41 

2 04 

Thyroid 

9 7 

| 0 26 

1 0 21 

Thiouracd 

21 3 

0 78 

! 1 76 


fat as well [77us investigation was supported by 
grant from the Nutrition Foundation, Inc ] 

Dental caries in the rat (Mus norvegicus) 
Julia 0 Holmes, L R Parkinson (by invita- 
tion), Anne W Wertz (by invitation), Beui.x V 
McKey (by invitation), and Lois Brow (by invi- 
tation) \gricultural Experiment Station, School 
of Home Economics, Massachusetts State College, 
Amherst Tins study on tooth decay involves the 
feeding of over 70 different rations or supplements 
to 850 rats The Cox system of rating dental caries 
has been used On the Hoppert, Webber and 
Canmff ration occlusal caries was advanced at 14 
weeks and was not influenced by any of the known 
vitamins or by butterfat, yeast, vitab, beef muscle 
or liver, or 1-tryptophane The cooking of the corn, 
the addition of 16% casein, and a reduction in 
particle size decreased decay by 64, 33 and 23%, 
respectively, below that observed in liter mate 
controls 

With synthetic rations, mild occlusal caries was 
observed at 14 weeks when the carbohydrate was 
glucose or sucrose, but not starch 
Of 5 fractions of corn fed singly in connection 
with starch rations the only one which induced 
occlusal caries in 100% of the rats was a corn 
gluten concentrate containing approximately 50% 
protein 

On the hypothesis that the canes inducing or 
-inhibiting properties of a ration are related to the 
type of compounds synthesized by the intestinal 
bacteria, substances have been fed in an attempt 
to modify the intestinal flora 

Another approach has been to feed substances 
w hich alter the metabolic activity of the body 
The feeding of sulfasuxidine, d 1 valine, and 
pulsatilla, substances with antibiotic properties, 
and d 1 tryptophane did not alter the incidence of 
decay Raw tomato caused marked erosion of dentin 
on occlusal surface of cusps 
The data wall be presented in terms of occlusal 
and fissure caries 

Unknown dietary factor or factors needed by 
lading cows depleted on legume hay alone C F 
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Huffman and C W Duncan (by invitation) 
Michigan State College The cows used in this study 
were fed legume hay alone starting at calving time 
Efficient use was made of tho total digestible 
nutrients in the hay during the first G to 10 weeks 
when milk production dropped rapidly to a low 
level before leveling off The cows w r ere considered 
depleted of the unknown milk stimulating fuctors 
at this time Legume hay as i sole ration for dairy 
cows is deficient in an unknown factor or factors 
necessary for maximum lactation The deficiency 
is not due to a lack of digestible energy because 
corn sugar or corn starch added to the rition of 
depleted cows did not result in an increase in milk 
production Milk production increased w hen corn 
replaced the sugar or the starch in the ration 
Total protein intake was always adequate 

A mixture supply 25 mg thiamine, 10 mg ribo- 
flavin, 800 mg nicotinic acid, 400 mg pantothenic 
acid, 200 mg inositol, 400 mg p amino benzoic acid, 
10 grams cystine and 4 grams choline daily as i 
supplement to hay alone failed to increase milk 
production 

When one pound of brewers dried yeast or one 
pound each of yeast and pig liver meal per day 
replaced an equal amount of tot d digestible nu- 
trients in hay, no appreciable lncreise in milk 
yield occurred 

Partial replacement of total digestible nutrients 
of the hay with low fat feeds, beet pulp and corn 
gluten meal, resulted in a marked increase in milk 
production, which indicates that total fat is not 
the first deficiency of a ration of legume h ly done 

Production of niacin deficiency in rats J xmls 
M Hundlet (introduced by F S Daft) Division 
of Physiology, National Inst of Health, Belhcsda, 
Maryland Rats growing on a purified ntion con- 
taining 9 or 12% casein plus 15% 1(— )cystuie, 
with sucrose as the carbohydrate, showed significant 
improvement in weight gain w hen 2 mg % niacin 
or 200 to 400 mg % dl tryptophane was added to 
the ration Niacin had no effect in rats receiving 
20% or more casein 

The urinary N'-methylmcotinamide excretion of 
the 9 and 12% rats was 29 and 45 7/IOO gram body 
wt /day respectively, as compared to 154 7 for 
rats on 20% casein The addition of 2 mg % niacin 
to the diet caused the excretion by the 9 and 12% 
ammals to rise to 204 and 158 7 respectively, but 
caused no significant change with 20% or more 
casein 400 mg % dl tryptophane added to the diet 
increased the excretion of the 12% rats from 45 
to 1142 7 

Assays of liver and muscle showed markedly 
depressed niacin levels in the 9 and 12% rats wffiich 
were brought to normal by supplemental niacin 

Other diets made with 9% casein plus varying 
amounts of tiyptophane deficient protein such as 
gelatin, acid hydrolyzed or oxidized casein, or pure 


amino acids caused a growth depression inter 
changeably corrected by either niacin or trypto 
plinne 

These dat 1 were interpreted as indicating that 
tryptophane is the diet try precursor for niacin 
synthesis 111 the rat feint e these diets were prob 
ably free of any “toxic ” motors such as have been 
reported 111 corn, it seems clear that niacin defi 
eieney can develop win re the only ctiologic agent 
is an annuo icid 1111 b dance with tryptophane 
chiefly limiting 

Interpretation of the basul metabolic rate of 
children of unusual bod) build Vlberta Iliff 
(by invitation) and Routin’ C Lewis Child Re 
search Council and Dept of Biochemistry, Untv of 
Colorado School of Medicine Since widely diver- 
gent results for the basal metabolic rate, expressed 
as peri cut ige deviation from the standard, are 
obtained for children of unusual body build when 
different methods of reference are used, a study 
has been made to determine the relative predictive 
value of six of these methods The standards that 
were studied ire calorics per hour per square meter, 
calorics pc r hour pi r kilogram and calories per 
hour per u ntimeter, c ich referred to age, and 
c dories per hour referred to weight, height and 
surf ice arei, respectively The data used for this 
purpose ire the results of 5G5 determinations of 
basal met ibolisin obt lined on children between 2 
and 15 yeirs of ige, inclusive, whose weight or 
height, or both weight ind height, fell above the 
ninetieth percentile or below the tenth percentile 
of the children of suml ir age on whom the stand- 
ards of the Child Research Council were estab 
fished The an ilysis shows that only' with calories 
per hour per square meter referred to age, calories 
per hour referred to weight, und calories per hour 
referred to surf ice arei ire the great majority of 
tests within ±15 per cent of the standard for all 
extremes of body build obseried in our series of 
children Whether the ihild is small or large, short 
or tall, thin or obese, a single criterion suffices to 
give a reliable estimate of Ins basal metabolism 
with my one of these three standards 

Vitamin deficiencies in the calf B Connor 
Johnson (by invitation), II II Mitchell, 1 S 
Hamilton and W B Xliens (by invitation) 
Division of l initial \ iitrilion and Dept of Dairy 
Husbandry, Unit) of Illinois, Urbana \ “syn 
tlietic 1 ition” consisting of lasein, cerelose, lard, 
minerals, and vit inuns, prepared to simulate cow s 
milk, has been developed for the new-born calf 
New-born c lives were raised successfully on this 
ration for a period of twelve to sixteen weeks 
irrespective of whether they received colostrum 

With this synthetic nition calves receiving 
colostrum did not require ascorbic acid Riboflavin 
and biotin deficiencies were produced in the ca 
and the syndromes lawe been described 
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Nicotinic acid was not required by the calf on 
this ration which contained 30 per cent casein (dry 
basis), even when colostrum was not provided 
However, the urinary excretion of nicotinic acid 
and of an acid hydrolyzable precursor could be 
increased by the administration of tryptophane, 
suggesting that nicotinic acid may be required on a 
lower protein ration 

Two other vitamins were studied — thiamin and 
pantothenic acid Both have been shown to be 
required by the new-born calf The symptoms of 
the thiamin deficiency include anorexia, diarrhea, 
weakness, poor coordination, and muscular twitch- 
ing These symptoms were alleviated rapidly by the 
injection of thiamin On the thiamin-free diet the 
thiamin excretion dropped to a very low value 
within two weeks 

The pantothenic acid deficiency was charac- 
terized by diarrhea, cessation of grow th, and weak- 
ness of the legs w lth inability to stand The calves 
responded to pantothenic acid dosage Again, as 
with riboflavin, biotin and thiamin deficiencies, 
the urinary level of pantothenic acid decreased 
rapidly to a low level on the pantothenic acid-free 
ration 

Effect of feeding succinylsulfathiazole to rats 
on a diet low in choline James H Jones Dept 
of Physiological Chemistry, School of Medicine, 
Uni v of Pennsylvania, Philadelphia To study the 
problem of the possible synthesis of choline by 
intestinal bacteria, rats at age intervals of 5 days 
(25 to 50 days) were placed on a synthetic diet low 
in choline and contaimng 18% fibrin Each age 
group was divided into two subgroups, one of 
which received the basal diet and the other the 
same diet pluB 1% of succinylsulfathiazole After 
one week the animals were killed, the kidneys 
examined and weighed, and the livers analyzed 
for total fatty acids As the starting age of the 
animals increased, the severity and incidence of 
the hemorrhagic condition decreased, but was ob- 
served in all groups There was no appreciable 
difference between the two subgroups m respect 
to the kidneys at any age level There was a slight 
but consistently larger percentage of fatty acids 
in the livers of the annuals receiving the sulfa 
drug (statistically significant in only two groups) 

In other experiments 5% of the succinylsulfa- 
thiazole was used, and it was given for a period 
before the initiation of the choline free diet cither 
is part of the stock diet or of i synthetic diet con 
taming choline The succinylsulfathiazole de- 
creased the rate of growth on the synthetic diet 
both with ind without choline but not on the 
stock diet Pteroylglutnmie acid did not materially 
increase grow th Vgain there was no definite differ- 
ence in respect to kidney damage and fatty livers 
between the animals on the basal diet and those 
rcceiv mg the drug 


Effects of low potassium and low lysine diets on 
poliomyelitis m mice James H Jones, Claire 
Foster (by invitation), Werner Henle (by’ 
invitation) and Dorothy Alexander (by invita- 
tion) Depts of Phystological Chemistry and Pedi- 
atrics, Umv of Pennsyhania, and Children’s 
Hospital of Philadelphia, Philadelphia, Pa The 
effect of a deficiency of potassium on the response 
of mice to the murine-adapted Lansing strain of 
poliomyelitis virus was studied in two experiments 
In each experiment two groups of animals were 
gives the deficient diet and two the same diet 
contaimng ample potassium After the deficiency’ 
had developed one group on each diet was inocu- 
lated with virus and the other with a suspension 
of uninfected brain The nnce on the potassium-low 
diet were definitely deficient in both experiments 
as indicated by failure of growth and a few deaths 
in the deficient groups not receiving virus A total 
of 316 animals was used in the two experiments 
There was no evidence that the deficiency had 
any effect on the progress of the disease Consider- 
ing the two experiments together, on the 21st day 
after inoculation the percentages of deaths of the 
inoculated animals on the complete and on the 
deficient diets were identical (Sl%) At no time 
during the post inoculation period of 28 days was 
there any appreciable difference in death rate or 
in incidence of paralysis between these two groups 

293 mice were used in two lysine-deficient experi- 
ments conducted as described above Ou the 21st 
day after administering the virus the percentages 
of deaths of the inoculated animals on the complete 
and deficient diets were 8S and SO respectively 
Again the death rates and incidence of paralysis 
were approximately the same in these two groups 
throughout the 2S day period following inoculation 

Preliminary observations on ascorbic acid and 
the vitamin B-complex during pregnancy and 
lactation Margaret M Ivaser (by invitation), 
Pauline Jones (by invitation), G Sydney Mc- 
Clellan (by invitation), Richard 0 Cannon 
( by invitation), and William J Darby Depts of 
Biochemistry, Obstetrics, and Medicine Once each 
trimester and six weeks postpartum serum ascorbic 
acid and the urinary excretion of thiamine, ribo- 
flavin and N’methylmcotinamide for a two hour 
period following test doses of 5 nig thiamine, 
5 nig riboflavin and 50 mg nicotinamide were 
determined on 156 subjects observed by the 
Vmderbilt Cooperative Study of Maternal and 
Infant Nutrition Sixteen of the subjects came to 
the clinic in the first trimester of pregnanev, but 
laboratory examinations were done on 100 or more 
women in the second and third trimesters and at 
the postpartum visit 

No statistically significant differences were found 
between the observations in the first and second 
trimesters except for the excretion of N’methyl- 
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nicotinamide, the means of which increased pro- 
gressively for the three trimesters from 7 28 to 
12 92 and fell to 6 44 mg postpartum The corre- 
sponding means for thiamine e\cretion were 0 188, 
0 164, 0 113, and 0 129 mg , the only significant 
diffeience of which was between the second and 
third tnmesteis The mean excretions for ribo- 
flavin were 0 549, 0 740, 0 521 mg for the three 
trimesters with the latter difference a significant 
one Aftei delivery a level of 0 162 mg was found 
During pregnancy the mean levels of serum ascorbic 
acid varied is follows 0 576, 0 605, 0 151 mg per 
cent and aftei delivery 0 297 mg pei cent 
The serum mean ascorbic acid levels of the 
mothers were correlited with the type of infant 
feeding The means for mothers practicing breast 
feeding, supplemented breast feeding and artificial 
feeding were 0 236, 0 269, and 0 374 mg respec- 
tively [This study mas supported by grants from 
the Nutrition Foundation , Inc , the International 
Health Division of The Rockefeller Foundation, and 
the Tennessee Department of Public Health ] 

The Lemon color reaction for thiamine in rice 
Marinos C Kir Dept of Agricultural Chemistry, 
Umv of Arkansas, Fayetteville In Lemon’s 
method 1 Solution A, mixture of 500 cc 10% NaOH 
containing 10 grams sulphamlic acid, 250 cc 10% 
sodium bicarbonate and 250 cc 4% sod nitrite 
Solution A 1 , 500 cc 2% sodium formaldehyde 
sulplioxylatc and solution B 500 cc 10% IICL 
containing 5 cc of 40% foimaldehyde The method 
20 cc of nee extract, 5 cc of distilled water, 2 25 cc 
solution A 1 , 3 75 cc solution \ and 2 2o cc solution 
B are placed m test tube 1 The same solutions and 
extracts are placed in test tube 2 without solution 
A 1 Wait for 5 minutes The color in test tube 2 
turns darker yellow broxvn The color in both tubes 
could be satisfactorily matched with the aid of a 
Hellige pocket comparator model 605, employing 
the color disk for nitrate nitrogen as a permanent 
glass coloi standard The average disk readings and 
thiamine values (deteimined with the thiochrome 
method) follows 



Disk 

reading 

Thiamine 
(by thio 
chrome me 
tliod) 

Rough rice 

020 

3 15 

Brown nee 

017 

3 30 

First break 

010 

\ 42 

Second break 

007 

1 15 

White (head) rice , 

002 

1 00 


This method might find application in rice mills 
for a quick determination of thiamine in nee 
milling products of the same nee vauety, and in 


■Not published— used by Rice Con\ersion Ltd, London 
England 


its present form, is more qualitative than quanti 
tative 

Photo electric control of rice milling Marimjs 
C ICik and Clarence G Leonard (by invitation) 
Dept of Agricultural Chemistry, Univ of Arkansas, 
Fayetteville In the practice of rice milling, the 
miller constantly inspects visually the rice stream 
for the proper milling control A preliminary study 
was made of the possibility of photo electrically 
detecting difference in degree of whiteness in 
different mill products obtained in the course of 
the rice milling process Whole kernels and ground 
grains were placed in a small glass disk and tested 
for w lntencss The self made instrument, used a 3 a 
rcflectomctcr, consisted of a light bulb, photromc 
cell, rheostat and a nneroammeter, 0-300 m a The 
following readings were obtained, expressed in 
microamperes White paper was set at zero 


Type of rice 

Whole 

kernel 

Ground 

kernel 

Brown 

224 

70 

1 irat bri ik 

210 

2S 

Second brink 

201 

10 

White (head) rice 

200 

10 


Observ vtions were also nude using transmission 
measurements with the ud of a photo electric 
colorimeter Ilowcxcr, large variations were found 
due to varying orientation of the rice grams in 
samples of the same i iriety and to size of the 
grains of different varieties Rapid evaluation of 
nutritive value of rice is obtained when these 
results can be correlited with content of some of 
the nutrients 

Pantothenic acid deficiency as affected by diet 
composition W 4 Ixrehl (by invitation), Al- 
berto Cxrvaliio (by invitation) and George R 
Cow gill Yale Nutrition Laby , Dept of Physi- 
ological Chemistry, Yale Umv Inasmuch as the 
dietary protein level may influence the rat's 
pantothenic acid requirement, and since dextrin 
seems to alter the rat’s requirement for certain 
vitamins (i c niacin), a study was made to deter- 
mine the combined role played by these factors in 
modifying the pantothenic acid requirement of 
the rat 

Groups of weanling male rats were fed rations 
containing eithci sucrose oi dextrin with either 10, 
20 or 40 pei cent levels of casein plus adequate 
amounts of mineral salts, coin oil, and all fat 
soluble and B complex vitamins needed by the rat 
Methionine was included except at the highest 
protein level 

The animals weie weighed weekly and sacrifice! 
at 6 weeks Microbiological analyses were made for 
pantothenic acid, folic acid, and biotm on muse c, 
liver and cecal contents The deficiency was mdi- 
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cated by the lowered pantothenic acid content of 
the liver 

A reduction in total white cells, with a low per- 
centage of polymorphonuclear leukocytes was noted 
in deficient groups, particularly at the highest 
protein level 

Judged by grow th data, de\tnn exerted a greater 
pantothenic acid sparing action than protein 
Growth of the deficient animals, however, failed in 
every case to approach the controls With groups 
receiving pantothenic acid, dextrin promoted 
growth as effectively at the 10 per cent level of 
casein as did sucrose w ith JO per cent casein 

Although mortality was zero and symptoms of 
“caked whiskers’’ nuld on the present diets, 
examination of the thymus and adrenal glands of 
all deficient groups revealed marked atrophy, and 
hypertrophy with hemorrhage, respectively 

Strain differences in the niacin requirement of 
the rat W V Ixrehl (by invitation), Alberto 
Carvvlho (by invitation) and George It Cow- 
gill Yale Nutrition Laby , Dept of Physiological 
Chemistry, Yale Umv Previous studies on the 
grow th promoting effect of niacin or tryptophane 
in corn grits rations, made with Sprague-Daw ley 
rats, have been extended to Connecticut Agricul 
tural Experiment Station (so called “Yale” and 
hereafter referred to as the "C AES ” Strain) 
animals which in general responded like the 
Sprague-Dnwley animals Grow th, however, on the 
niacin unsupplemented corn grits ration was better 
with the C \ ES Strain than with the Sprague 
Daw ley rats On this diet, kynuremc acid could not 
replace tryptophane in effecting growth although 
the metabolic formation of niacin from tryptophane 
has been reported by others 

When the casein level of the niacin free basal 
lation was reduced to 9 or 10 per cent, growth of 
the CAES Strain was about twice that of the 
Sprague Daw ley animals The administration of 
niacin to the Sprague Daw ley animals obliterated 
this difference Furthermore, w hen diets contained 
dextrin instead of sucrose, little difference m 
growth was observed between these strains Al- 
though this marked change in the niacin require- 
ment and effectiveness of added niacin has not 
heretofore been observed in the Sprague Daw ley 
strain, the addition of a tryptophane free protein 
(gelatin) to the 9 per cent casein basal ration 
further depressed grow th as previously shown 

Because of the reported grow th depressing action 
of indole 3 acetic acid in niacin free low protein 
diets, both strains were given this compound at 
rehtively high levels No significant growth de 
pression w is observed by either strain from that 
on the basal diet In addition, indole 3-propionvc 
and mdole 3 buty ric acids were not harmful to the 
C fCS Strain 

Effect of protein, vitamin, and mineral supple- 


ments on blood regeneration in Women donors 
Ruth M Le verton, and Dobetta Schl u>hoff (by 
invitation) Nutrition Laby , College of Agricul- 
ture, Lincoln, Nebraska One hundred and forty six 
studies were made of the rate of hemoglobin, red 
cell, cell volume, and serum protein regeneration 
in women blood donors Different supplements 
were given to different groups of subjects daily for 
six weeks following a blood donation of 500 ml 
as follows 40 grams protein from food sources, 
3 mg riboflavin, 75 mg iron, 1 mg copper Con- 
trolled diets were supplemented with 25 grams 
protein Different groups of subjects received 
different supplements daily for 5 days prior to 
the blood donation as follow s controlled diet w hieh 
furnished 100 grams protein, 75 mg iron, 75 mg 
iron plus 2 mg copper Analysis of the blood was 
made at weekly intervals for six weeks following 
the donation and the results expressed in terms of 
the percentage of the value at the time of donation 

All of the supplements improved the rate of 
hemoglobin regeneration above tliat of the groups 
on the self chosen or on the unsupplemented- 
controlled diet Neither pre nor post donation 
supplements improved regeneration above that 
which occurred when the total daily protein intake 
was 90 grams There appears to be a relationship 
betw een the level of protein intake and the rate of 
hemoglobin regeneration 

Goiter on an iodine-free diet grown by hydro- 
ponics, and excluding any goiter noxa J F Mc- 
Clendon and Wm C Foster (by invitation) 
Hahnemann Medical College, Philadelphia In order 
to produce an iodine-free diet and exclude a goiter 
noxa we grew a diet by hydropomes in a disinfected 
greenhouse with disinfected water and chemicals 
in a goiter free region Air was pumped through a 
carbon filter Six liter mate rats from a colony 
that had been goiter-free for 6 years w ere put at 
weaning on the diet of 40% sunflower seed, 2 8% 6oy 
beans, 40% sucrose, 0 8% NaCl and 16 4% corn oil 
Three of the rats were given water redistilled from 
alkali to drink and at the end of 73 days had goiters 
weighing 39, 42 and 41 mg per 100 grams body 
weight The other 3 rats were given water contain- 
ing 10 parts per million of iodine and had normal 
thyroids w eighing 10 mg per 100 grams bod} weight 
Since the rat cages were enclosed in a cellophane 
covered frame and no goitrous animals or humans 
had access to them we believe that so called goiter 
noxa is excluded The goiters were 4 times as large 
as normal thyroids and twice as large as goiters in 
rats from a goitrous colony fed in a goiter region 
on a very low iodine diet raised in that region 
These experiments support the thesis that iodine 
deficiency rather than a virus or nova is the cause 
of goiter 

Nutrition of rainbow trout Bvrbxrx A Me 
Lxben (by invitation), D J O’Donseii, (by 
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invitation) and C A Elvlhjlm Dept of Bio- 
chemistry, Umv of Wisconsin and llic IFisconsm 
Conservation Dept , Madison Experiments in this 
and other laboratories have shown that trout can- 
not live on a purified diet w hich is adequate for the 
rat (vitamin C added) unless it is supplemented 
with fresh meat If this ration is modified by de 
creasing the carbohydrate, increasing the protein, 
and by adding dried liver and yeast, normal grow th 
and hemoglobin levels are obtained in yearling 
rainbow trout When this diet was fed to fingerlings, 
they grew well and had satisfactory hemoglobin 
values but developed liver pathology similar to 
that observed w ith yearlings fed liver-free diets or 
diets containing higher levels of carbohydrates 
With the addition of the B vitamins (including 
biotin and folic aud) the color of the livers re- 
mained normal but the enlargement was not com- 
pletely counteracted Crab meil, as a source of 
roughage, had the same effect as the vitamins if 
the liver and yeast were present In light of these 
results the following purified ration was prepared 
dextrin IS, casein 52, salts IV G, CiG'Oj 1, crab 
meal 8, corn oil 13, cod liver oil 2, plus the B 
vitamins and aseorbu acid Further investigations 
showed the level of salts and fat to be optimal and 
the most important constituent of the crab meal 
to be chitin Deficiencies of several of the B 
vitamins have been produced and qu uititative 
requirements are being detei mined 

The occurrence and chemistry of anasarca due 
to vitamin A deficiency in fattening beef cattle 
Louis L Madsen and I P Eauil (by invitation) 
Animal Husbandly Division, Bureau of Animal 
Industry, II S D A , Bellsvillo, Md Statistics ire 
presented show mg that over GOO beef carcasses have 
been condemned for generalized edema or anasarc i 
by Federal meat inspectors during the p ist G yc us 
Additional economic loss results from poor per- 
formance in the feed lot and deaths among fattening 
cattle Anasarca developed in cattle fed either 
stored or new -crop yellow corn and a low -carotene 
roughage during long fattening periods High 
quality alfalfa hay effectively cured the condition 
under field conditions The major dietary error 
causing this deficiency disease is the use of low- 
carotene roughages rather thin the age of the 
yellow corn fed 

Anasarca was readily produced experimentally 
by feeding a carotene deficient ration Blood studies 
on field and experimental cases suggests that the 
two conditions aie identical The principal blood 
and tissue changes in affected animals were (1) De- 
ficiency levels of plasma vitamin A, caiotene and 
vitamin C, (2) increase in total plasma globulin 
due to a marked increase in fibrinogen with smallei 
increases in other globulin fractions, (3) decrease 
in plasma albumin, (4) an increase in total plasma 
nitrogen with no significant change in the non- 


piotcm mtiogcn fraction, (5) little or no change 
in scrum calcium, inorganic phosphorus and mag 
nesium, (6) phosphatase activity of the serum was 
significantly reduced, (7) the ninth tenth 
eleventh-rib cut showed a decrease in total protein 
and an increase in water, particularly in the separ 
able fat, and (8) on recovery from anasarca, a 
marked increase in fat resembling “steatosis” was 
found in many muscles 

Physiological availability of the vitamins IX 
influence of ascorbic acid stabilizers in fruits and 
vegetables Daniel Melnicr, Melvin IIochberg 
(by invitation) and Bernard L Oser Food Re 
search Labys , Inc , Long Island City, N Y It has 
been postulated by others that fruits and vege- 
tables contain an unknown factor, a covitamin, re 
quired for the effective utilization of ascorbic acid 
Accelerated holding tests have demonstrated that 
the vitamin is far more stable in fruit juice3 (orange 
and enriched apple juice) than in aqueous ascorbic 
acid solutions adjusted to the same pH Biological 
assays were conducted with human subjects to 
determine the availability of the ascorbic acid 
supplied by (a) enriched apple juice or (b) a 
normal adequate ration containing a variety of 
fruits and vegetables The assay method is based 
upon the observation that under standardized 
conditions the urinary excretion of ascorbic acid 
p irallcls the quantity consumed Despite the con- 
connt mt ingestion of ascorbic acid stabilizing 
factors, when the fruits and vegetables furnished 
the vitamin, the urinary excretion values were 
found to be no different than those obtained when 
the ascorbic acid was supplied in pure aqueous 
solution supplementing a dietary devoid of fruits 
and vegetables but simulating a normal adequate 
ration in proximate comjxisition and vitamin con- 
tent It lias been concluded that the findings by 
others of an enhanced biological potency for the 
ascorbic acid in fruits and vegetables is not due to 
the presence in such natural products of a factor 
which permits greater absorption and more effective 
utilization of the vitamin [The expenses of these 
studies were defrayed by a grant from the Duffy- 
Molt Company, Inc , New York, N Y ] 

Effect of sugars, sugar alcohols and gastric 
mucin on utilization of tocopherol in muscular 
dystrophy T Milhorat and W E Bartels 
(by invitation) Dcpts of Psychiatry and Medicine 
Cornell Umv Medical College, The Russell Sage 
Inst of Pathology and the New York Hospital, 
New York, New York Our previous investigations 
showed that wheat germ and the gastro intestinal 
tract of normal subjects contain factors that further 
the utilization of alpha tocopherol in progressive 
muscular dystrophy Inositol and propylene glycol 
had similar effects suggesting that these factors 
might be sugar alcohols or perhaps sugars These 
effects were a decrease in creatinuna and an in 
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crease in creatinme output of patients w hen toco- 
pherol was given orally with these substances 
Alpha tocopherol alone was without effect The 
present investigations suggest that the factors are 
carbohydrates in gastric mucin and in pectin of 
wheat germ Galactose and mannose which are 
present in both of these natural materials had 
pronounced effects Ambinose, present in pectin, 
and 1-fucose present in gastric mucin had moderate 
effects Galactose given in the form of lactose had 
no effect in 1 patient whereas when given as 
raffinose for 3 days it reduced the creatinuria 35- 
50 per cent for 2 weeks Ribose, xy lose, rhnmnose, 
adomtol, glucosamine, levulose, glucuromc acid, 
galacturomc acid, ascorbic acid and phloroglucinol 
did not affect creatinuria when given with toco 
plierol Arabitol, dulcitol and mannitol had slight 
effects During the period of mucin feeding, the 
urinary nitrogen was increased suggesting that the 
mucin was digested and the constituents were 
liberated 

The effects of all positive substances varied con 
siderably in different patients and were greatest 
in the nnld forms of the disease [Aided by The 
Armour Fund for Research m Muscular Disease, 
and a grant from the Nutrition Foundation, Inc J 

Growth and fertility of the male mouse on 
synthetic diets L Mirone (by invitation) and 
L R Cekecedo Dept of Biochemistry, Fordham 
Unio In this study the effect of a synthetic diet 
on grow th and fertility in the male mouse has been 
investigated The composition of the diet, R 5(a) 
has been reported (Cerecedo, L R and Mirone, L , 
Vrch Biochem 12 151, 1917) The male colony 
consisted of 111 animals representing three different 
strains Vt present the youngest member of the 
colony is 220 days old and the oldest member is 
513 day s The animals w ere placed on the synthetic 
diet at weining and when they were 75 to 90 days 
old they were mated with stock females There- 
after, they were mated every 3 months The results 
obtained are listed below 
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Growth of the male mouse on this diet compares 
favorably with that on the stock diet The average 
litter size resulting from matings with stock males 
is G 2 and with experiment il in des G 9 The addi- 
tion of supplements of folic icid or first norite 
eluite liver fraction lend no effect on the fertility 
lliesi results indicate tint diet R 5(a) is complete 


in so far as growth and fertility of the male mouse 
is concerned [ Uded by a grant from the John and 
Mary R Markle Foundation ] 

The effect of dietary fat level on the physical 
capacity of rats during undernutrition Margxret 
G Morehouse (by invitation), Brvdlev T 
Scheer (by invitation) and Harrx J Deuel, Jr 
Umv of Southern California School of Medicine 
Weanling rats were fed ad libitum diets varying in 
fat content from 0 to 40% for a period of fifteen 
weeks Each group was then equally divided into 
two new groups where the diet contained 5% or 
25% of fat The latter diets were fed at a level of 
20 calories for a 300 gram rat per day which caused 
a w eight loss on the average of approximately fifty 
per cent over 12 weeks After twelve weeks the 
surviving animals were again continued on the 
same diets ad libitum Their physical capacity was 
determined by r a swimming test (Scheer, Dorst, 
Codie and Soule, 4»i J Physiol , in press) at the 
end of the first ad lib period, after the restricted 
caloric intake and again after they had regained 
their original weight 

Anunals allowed to attain maturity on fat free 
diets show ed a low er initial physical capacity than 
those raised on diets contaimng considerable 
amounts of fat Also a greater decrease in physical 
capacity obtained w ith rats previously on the fat- 
free diet w hen subjected to a 5% fat diet restricted 
in calories than resulted when given a restricted 
diet containing 25% fat However, no differences 
were noted during the restricted period between 
the 5 or 25% fat level w hen the rats had previously 
been raised on diets containing 10% or more fat 
[Wort done m cooperation with the Committee on 
Food Research of the Quartermaster Food and Con- 
tainer Institute of the Armed Forces ] 

Riboflavin deficiency in dogs as affected by the 
basal diet and by desoxy corticosterone Agnes 
Fvv Moroviv, Mvkv Groodv (by invitation) and 
Helen E Axelrod (by invitation) Laby of Home 
Economics, Lniv of California, Berkeley The 
study of acute riboflavin deficiency' in dogs was 
continued by feeding eleven young dogs of two 
litters purified diets which contained respectively , 
a) 63 3 per cent casein, 30 7 per cent cornstarch, 
10 per cent fat, or b) 24 per cent casein, 30 7 per 
cent cornstarch, 40 per cent fat, or c) IS per cent 
casein, 76 per cent cornstarch, 2 per cent fat One 
dog on each of these diets was given all necessary 
vitamins, and two or three were given all the 
vitamins except riboflavin The typical colhpse 
seen prev louslx (Ted Proc 5 236, 1946) occurred 
in the deficient dogs after 71 days oil diet a, S3 to 
110 day s on diet b, and 94 to 109 on diet c 

One of the deficient animals on diet a and one 
on diet b w ere gn en desoxy corticosterone w lien 
collapse symptoms were seen Immediate illexia- 
tion of the hemo concentration, anuria and low 
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blood chloride and blood augar levels resulted The 
dog on diet a survived 14 days, and that on diet b 
23 days under this treatment, when both suc- 
cumbed, without the sudden collapse syndrome 
The characteristic anemia, low liver glycogen and 
high liver fat were not affected by the dcsoxycorti- 
costerone One of the dogs on diet b and one on 
diet c were given riboflavin when collapse oc- 
curred, with resulting rapid recovery from the 
dehydration, low blood sugar and chloride levels, 
gradual increase in hemoglobin and in glucose 
tolerance, and m 60 to 70 days nearly normal liver 
composition [Aided, by a grant from the Nutrition 
Foundation, Inc ] 

Growth of mice on highly purified diets con- 
taining mixtures of amino acids Vinci. vr E Nlwe 
( by invitation) and Leopold R Cetvecedo Dept 
of Biochemistry, Fordham Umv , New York City 
This investigation was undertaken to determine 
the possibility of maintaining mice on purified 
diets containing a mixture of the ten essential 
amino acids and glycine The b isal diet consisted 
of salt mixture 4 0%, Ruffex 2 0, Crisco 10 0, corn 
oil 7 0, cod liver oil 3 0, sucrose 45 07, and sodium 
bicarbonate 1 72 The best amino acid mixture, 
having an active amino acid content of 1 S% and 
containing seven racemic amino acids, amounted 
to 27 21% of the diet 

The following supplements were idded per kg 
of diet thiamine, riboflavin, and pyridoxin 30 mg 
each, calcium pantothenate 100 mg , inositol 
nicotinic acid, and p anunobenzoic acid 200 nw 
each, alpha-tocopherol 50 mg , folic acid 10 msr 
ascorbic acid 1 gram, choline chloride 2 grams 
At least moderate growth (body weight up to 
21 8 grams) was obtained with this diet when com- 
pared with the growth resulting from the use n f 
control diets The amino acid mixture was replaced 
e the control diets by casein, acid hydrolyzed 
n or various enzymatic protein digests at a 
iietary level of 18% Growth was excellent on the 
diets containing casein or the enzymatic protein 
digests but was somewhat inhibited when acid- 
hydrolyzed casein supplemented with 1% tiyp- 
tophan was used 

The slower rate of growth obtained when using 
diets containing amino acid mixtures or ncid- 
hydrolyzed casein supplemented with tryptophan 
confirms the belief of other investigators that some 
unknown factor which is required for maximum 
growth is destroyed when casein is hydrolyzed 
with acid 

Sex differences m biotm deficient rats fed 
dried whole egg Ruth Okey, Richird Penchirz 
(by invitation) and Samuel Lepkovsey Dept of 
Home Economics and the Division of Poultry Re- 
earch, College of Agriculture, Umv of California, 
Berkeley, and the Dept of Pathology, Ml Zion 
Hospital, San Francisco Rats were placed at 


weaning on diets containing 36 per cent dried w hole 
egg with extracted casern, sucrose, salts, and a 
crystalline vitamin mixture whieh included folic 
acid but no biotin 

Deficiency symptoms appeared after 4 to 6 
weeks The rats became noticeably hypersensitive 
to touch Alopecia, in males, was progressive liter 
several months many of them were almost com- 
pletely denuded The texture of the skm appeared 
finer than usual but there was no dermatitis asso 
ciatcd with the loss of Lair Females showed the 
deficiency more slowdy and tended to appear un 
thrifty and moth eaten rather than to lose hair 
completely 

tninmls continued to gain weight even after 
alopecia was well established Administration of 
biotm produced prompt regrowth of hair and re- 
mission of other deficiency symptoms 

Spayed females developed the same deficiency 
sy mptoms as int ict males but in a shorter time 
Castrate m lies, on the other hand, became denuded 
somewhat more slowly than intact males In cas- 
trated males with ovarian implants, the animals m 
w Inch the implants survived and seemedactive were 
resistant to denudation Loss of hair in biotin 
deficient r its appears, therefore, to be affected by 
ovarian secretion [Part of this uork was supported 
by funds from the Quartermaster Food and Container 
Institute for the Irmcd Forces Committee on Food 
Research Contract IF- 11 009 Q M 70202 1 

Thiamine and riboflavin intakes and excretions 
during pregnancy Helen Oldh ur, Bernice Blum 
S iiErr (by invitation), Thelmv Porter Dept of 
Home Economics, Lmv of Chicago Pnmiparas, 
living at home on self selected diets were studied 
for 9 day r periods during each of the last 5 months 
of pregnancy Vll food eiten during the first 7 days 
was weighed and samples were saved for thiamine 
and riboflavin an ilyses Int ikes of other nutrients 
were calculated Complete urine collections weie 
m ide during the 7 diy s and aliquots of a composite 
were analyzed On the seventh, eighth and ninth 
days, after identical breakfasts, four hour urine 
specimens were collected That on the seventh day 
served as a control md those on the eighth and 
ninth days as a measure of the returns of riboflavin 
md thiamine test doses which were given with 
breakfast 

The aveiagc dnly r sntikes of the different sub- 
jects langed fiom 1000 to 5000 ag of thiamine uid 
1750 to 6900 pg of liboflavin, although those of 
individual subjects remained quite const int fiom 
month to month The high intakes were due prin- 
cipally to voluntary supplement ition with syn- 
thetic vitamins 

Both average daily urinary thiamine and ribo- 
flavin increased progressively with the intake 
Those on intakes of approximately 1000 yg of 
thiamine and 1750 mS of riboflavin exceeded 200 pg 
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thiamine and 300 pg riboflavin The per cent of 
thiamine intake excreted was approximately the 
same for all subjects, usually amounting to from 
19 to 25 per cent regardless of w hether the intake 
was 1000 jig or 5000 jig The per cent of riboflavin 
intake excreted increased with the intake, 70 to 
SO per cent being excreted on a 6900 fig intake The 
difference between riboflavin intake and excretion, 
however, was of approximately the same magnitude 
for all subjects and in most cases was between 1100 
and 1700 fig 

Thiamine test dose returns were similar for all 
subjects while those of riboflavin increased with 
the intakes [Aided by a grant from the National 
Dairy Council on behalf of the American Dairy 
Association ] 

Observations on the nature of the interference 
of live yeast with availability of thiamine Helen 
T Parsons, Marcella G Polisar (by invitation) 
and Dolores M Otto (by invitation) Dept of 
Home Economics, Umv of Wisconsin, Madison 
It has been shown that when live yeasts (bakers’ 
type) containing ordinary concentrations of thi- 
amine are ingested by human subjects, urinary 
thiamine fails to be augmented Furthermore, the 
live yeasts tend to decrease the excretion of thi- 
amine from other ingested foods 
To test the nature of this interference, a 5 mg 
dose of thiamine hydrochloride was fed midway 
between meals, and doses of live yeast were fed 
immediately before the meals and before the thi- 
amine dose on the third of a four day uniform diet 
period 

The increment in urinary thiamine output due to 
the test dose of thiamine was only about a third 
of the expected return of circa 20% of intake thus 
indicating that the availability of free thiamine as 
well as of that combined in food is depressed by live 
yeast Thus the interference seems not to be 
analogous to the interference of brewers’ yeast with 
the availability of pteroylheptaglutamate, postu- 
lated by others as the capacity of the yeast to 
inhibit the action of conjugase 
A more tenable hypothesis for this relative un- 
availability of food thiamine is the one previously 
suggested, that is that live yeast may actively 
absorb thiamine from the contents of the digestive 
tract, thus withholding it from use by the body 
However, a more complicated hy pothesis may be 
required to explain the apparently undue per 
sistcnco of low urinary returns of test doses of 
thiamine during several weeks subsequent to one 
day of raw yeast dosage for some subjects 
The effect of feeding riboflavin on the fluoro- 
metnc and microbiological values of milk and 
urine P B Pexrson, D W IIood (by invitation) 
and B S Scrweigert (by invitation) Nutrition 
Laby , 1 gncullural Experiment Station and School 
of Igncullurc, 1 A H College of Texas, College 


Station Following the administration of two grams 
of riboflavin to goats the riboflavin values of the 
milk assayed by the fluorometnc method were from 
2 5 to 8 tmies greater than the microbiological 
values Feeding tests indicate that the riboflavin 
activity of the milk for rats was of the same order 
as for L casei, and that the fluorometnc method 
gives values that are from 250 per cent to 800 per 
cent too high 

The discrepancy between the fluorometnc and 
microbiological values for riboflavin was even 
greater m the urine than in the mdk following the 
ingestion of riboflavin For the urine the riboflavin 
values by the fluorometnc method were from 8 to 
16 times greater than the microbiological values 
The riboflavin values by the fluorometnc and 
microbiological methods were m reasonably good 
agreement for both the milk and urine when a 
stock diet was fed with no extra riboflavin The 
data with goats indicate that when large amounts of 
riboflavin are ingested that degradation products of 
riboflavin having fluorometnc activity, but not 
biological activity' are formed These degradation 
products are excreted by the renal pathway or in 
the lactating animal may pass through the mam- 
mary gland into the milk 
Humans and rats were fed riboflavin at levels of 
between 20 to 30 times the daily requirements It 
these levels of riboflavin intake the microbiological 
values and the fluorometnc values for the urine 
agreed reasonably well for both species 
The diagnosis of malnutrition L B Pett Dept 
of National Health and Welfare, Ottawa, Canada 
Claims of widespread malnutrition in the United 
States or Canada are difficult to substantiate m the 
face of the amounts of food reaching consumers 
Since the deaths ascribed to nutritional deficiency 
diseases are few , such malnutrition must be mild 
There is no agreement on how to diagnose milder 
cases of malnutrition, nor even on its symptom- 
atology Dietary surveys compared with present 
standards can not show malnutrition (Canad J 
Pub Hlth 36 69 and 233, 1945 ) 

Functional tests and biochemical analy ses yield 
useful information, but are restricted in value 
Confusion is worst in medical nutrition surveys 
Some investigators (Canad J Pub Hlth 37 97 
and 399, 1946) use one clinician’s impression of 
nutritional state Our experience shows that one 
clinician may make w idely r varying assessments on 
different days, and such investigators must show 
that differences claimed, especially at intervals of 
ime, are not simply a measure of the clinician’s 
variability Other surveys, such as in Newfound- 
land or Northern Manitoba (Canad Med -Vssoc J 
62 227, 1945 , 64 220, 1946) list the incidence of 
individual signs, however vague or unspecific 
These procedures tend to ignore the usual medi- 
cal procedure of combining all possible information 
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on each patient, weighing v irious factors, and then 
setting up tentative diagnoses for further investi- 
gation Such procedures are occasionally used (New 
England State Med J 236 151, 1916) and even 
therapy is demanded for diagnoses (J Am Med 
Assoc 132 558) Strict cnteua combining dietary 
records over a period of time, biochemical results, 
and specified clinical results (Canad Med Assoc 
J 1947, Febiuary) are being used in Canada, and 
regional surveys have shown results such as the 
following mild rickets, 11%, nutritional anaemia 
8%, very few definite diagnoses of nbollavin, 
niacin, ascorbic acid or vit imin A deficiencies 

Nutritional status of Burlington, Vermont 
children II B Pn rce, R F Krxuse (by invita- 
tion), J H Browe (by invitation), Susan Mer- 
how (by invitation) w ith the technic d assistance 
of C A New hale (by mvitition), T II Har- 
wood (by invitation), P D Cl irk (by invitation), 
R E Corlex (by invitation), T B Tomasi (by 
invitation), J C Cunninciiim (by invitation), 
Milla E Newland (by mvitition), Ruth Law 
(by invitation), Hattie Km an (by invitation), 
Anne Baker (by invitation), Euz idetii Pauisen 
(by invitation) Dcpls of Biochemist) y, Medicine 
and Anatomy, College of Medicine, bniv of Ver- 
mont, and the Vermont State Dept of Health, 
Burlington, Vermont Clinical deficiency lesions, 
blood vitamin levels and food intakes ire being 
studied on 350 Burlington, \crmont children 
These were selected from 900 school children — 
grades 3 to 8 — and had moderate to marked lesions 
assigned to a deficiency of one or more vitamins 
Niacin, riboflavin, ascoibic icid and \itimin l 
therapy are being given in the treatment of the 
lesions generally attributed to their respective 
deficiencies 

Photogiaphs of lesions hive been taken in color 
and in black and white Season d diet iry pitterns 
and adequacy of food constituent mt ike are being 
determined and reveal a low mt ike of fruits and 
vegetables Milk is widely used but not in recom- 
mended amounts 

Bloods have been analyzed recording to the 
methods of Bessey and his associates Hemoglobin 
and serum protein levels are predomin itely w itlun 
noimnl ranges In the spnng, 70 pei cent of the 
serum ascorbic acid values weie below 0 6 mg % 
and in the fall 29 pei cent C oi lesponding per- 
centages below 0 3 mg % w ere 2S ind 1 1 In the 
spring, 52 per cent of the serum vitamin V levels 
were below 30 gamma per cent and in the fall 17 per 
cent Sixty one pei cent of the serum carotene 
■values were below 100 gamma pei cent in spring 
and 52 per cent in the fall [ Aided by giants from 
the Milbanh Memonal Fund, Meick and Company, 
Inc , National Vitamin Foundation, Inc , and Eli 
Lilly and Company ] 

Role of gastrointestinal tract of the guinea pig 


in elimination of ascorbic acid given intraperi- 
toneally Mini Llizabi tii Reid (introduced by 
Helen T Parsons) Division of Physiology, Na 
tional Inst of Health, Bethesda, Marylund Vs 
corbie acid (5 mg /100 grams) was injected intra 
peritoneally into adult male guinea pigs maintained 
on a pelleted diet devoid of vitamin C Vfter 
periods varying from 1 to 24 hours the animals were 
killed and the contents of the gastrointestinal tracts 
washed out with 10 per cent metaphosphonc acid 
Vssays for ascorbic acid were made separately on 
the contents of the stomach, small intestine, 
caecum, and colon 

The vitamin was found in the contents of the 
stomach and small intestine, the amount varying 
with the length of tune after injecting In the 
c iccuin md colon the content ranged from none 
to very small amounts These results suggest that 
the vitamin is excreted into the stomach and small 
intestine and is destroyed in the caecum Further 
evidence that this may be true was obtained m a 
study made in cooperation w ith Mr Wm White on 
the rate of movement of the contents through the 
different parts of the digestive tract Fairly rapid 
passage was observed through the stomach and 
small intestine and much retardation in the caecum 

Effect of diet on polyethenoid fatty acids of rat 
tissues Iinrv Rieckeiiofi (by invitation), Rvlph 
Holm in (by invitation) and George Burr Divis- 
ion of Physiological Chemistry, Unit) of Min- 
nesota V modified alkali conjugation, followed by 
spcctrophotometric measurement of the developed 
characteristic absorption bands, was used for 
measurement of the highly unsaturated fatty acids 
extricted from rat tissues Lacking absolute values 
for the more highly unsaturated acids, all tissues 
were compared with a cod liver oil standard 

Eighty two female rits were reared on a fat 
deficient diet When ten montlis of age they had 
reached a grow th pi ite iu and laid scaly skin They 
were then divided into three groups (1) continued 
on the fat-free diet, (2) received a daily supple- 
ment of 100 mg of corn oil , and (3) a daily supple- 
ment of 100 mg of cod liver oil ■Vfter S weeks some 
were decapitated md the total fatty acid recovered 
from blood, liver, kidney, lieirt, brain, muscle, 
skin and adipose tissue 

Others from each gioup were used for separation 
of phospholipids from neutnl fat before saponifica- 
tion and isolition of the free fitty acids 

The conclusions ire 

(1) Fat deficient rits contain considerable 
amounts of hexaene, pentaene and tetraene acids 
Some triene is indicated and diene is in doubt 

(2) Feeding of linoleic acid brings about the de 
posit of arachidomc in heart, liver, kidney, brain 
and skin but not in muscle or adipose tissue 

(3) Polyene acids arc laigeh in phospholipids 

(4) Polyene acids in fed cod liver oil deposit 
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largely in a few organs, being most concentrated 
in the heart 

(5) Corn oil is superior to cod liver oil as a 
curative oil 

Tyrosine oxidation bj livers from rats with 
sulfa-induced pteroylglutamic acid deficiency 
Gertrude Rodnev, Marian E Swendseid and 
Ann L Swanson (introduced by R V Brown) 
Research Labys , Parke, Davis d Co We have re- 
ported preliminary experiments in the Warburg 
apparatus on the oxidation of ty rosine by livei 
suspensions from rats with a sulfa induced pteroyl- 
glutamic acid (PGA) deficiency The rate of oxida- 
tion of tyrosine by the livers from the PGA defi- 
cient animals was shown to be less than that of 
livers from normal rats, and when 10 y crystalline 
PG\ were added to the livers from PG V deficient 
rats, the rate of ty r rosine oxidation approached that 
of the normal livers These studies have been ex- 
tended and w ill be considered in detail In addition, 
data on the effect of liver extracts and of PGA 
hexaglutamyl conjugate on the restoration of 
tyrosine oxidation will be presented 

The PGA deficiency state in rats was produced 
by placing the animals on a purified diet containing 
sulfa suxidine until leucopenia developed Livers 
from 3-5 animals were pooled and homogenized in 
a Waring blendor With a concentration of 0 25 mg 
wet weight per ml the oxidation of 0 5 mg 1- 
tyrosine was determined over a 2 hr period, and 
compared w ltli oxidation by normal liver suspension 
at the same concentration The influence of PG\, 
PGA conjugate and liver extracts on the oxidation 
was determined after addition of these to the liver 
suspensions 

The respiratory quotients (R Q ) of normal and 
diabetic subjects after breakfast and lunch 
Howard F Root and Thorne M Carpenter 
The George F Baker Clinic, New England Dea- 
coness Hospital, Boston The respiratory quotients 
of the diet of the preceding day and of the break- 
fists and midday meals of 6 normal subjects were 
calculated, and the basal respiratory quotients and 
those after breakfast and midday meals were de- 
termined on 12 days The same calculations and 
determinations were made on 24 diabetic patients 
under dietary and insulin treatment on 30 days 
The average basal R Q of the normals was 0 SO, 
the RQ after breakfast was 0 S2, and after the 
midday meal was 0 79 The average basal R Q of 
the diabetic patients was 0 7S, after breakfast, 
0 7S, and after the midday meal 0 7S The varia- 
bility of the changes in R Q after the meals, as 
compared with the basal R Q , was about the same 
in both groups With the normals, 64 per cent 
showed a rise in R Q after breakfast, as compared 
with 50 per cent with the diabetics Vfter the mid- 
day meal 25 per cent of the normals showed a rise 
in RQ, as compared with 36 per cent of the 


diabetics The diabetic patients did as well or 
better than the normals in the combustion of 
carbohydrates when the differences in the composi- 
tion of the preceding diets and ot the meals aie 
considered Exceptions occurred in diabetics who 
had recently had acidosis and lack ot diabetic con- 
trol with consequent emaciation, or who had gone 
1 or 2 days w ithout insulin Maintenance of normal 
respiratory quotient relationships in diabetic treat- 
ment is desirable 

The chick growth factor of cow manure, a 
counteractant of effects of excessive soybean 
meal Max Rl bin and H R Bird (introduced by 
N R Ellis) Agricultural Research Center, Belts- 
ville, Margland Chicks fed a diet containing 70 per 
cent of expeller soybean oil grew at a slower rate 
and had higher mortality than did chicks fed a 
diet containing 35 per cent of the same meal The 
other constituents of both diets w ere grains, alfalfa 
meal, and mineral and vitamin supplements The 
unfavorable effect of the high level of soybean oil 
meal was counteracted by a concentrate of the 
chick growth factor of cow manure but not by 
methionine 

This grow th inhibiting effect of soybean oil meal 
is believed to be distinct from the heat-labile 
trypsin inhibitor of soybeans because it occurs in 
commercially heated meals, because the growth 
factor which counteracts it is less effective when 
fed with raw than when fed with heated meals, 
and because the growth factor is effective when 
transmitted by the hen through the egg to the 
chick, and would thus be expected to function in 
metabolism rather than in digestion 

The effectiveness of the growth factor is not 
limited to diets containing soybean products This 
means either that it has other functions unrelated 
to the growth inhibiting effect of soybean oil meal 
or that the inhibiting effect is exerted not only by 
soybean products, but also by other materials 

Growth and reproduction of swine on a purified 
diet Wxlter C Rcssell, Klaus Uxxa and 
\bthur E Teeri (by invitation) Dept of Agri- 
cultural Biochemistry, A ew Jersey Agricultural 
Experiment Station, Rutgers L mv , New Bruns- 
wick, New Jersey, Dept of Pharmacology, Umv 
of Illinois Medical School, Chicago, Illinois and 
Dept of Agricultural Chemistry, bnu of \ ew 
Hampshire, Durham, \ ew Hampshire Weanling 
pigs of 2 litters were maintained for periods ex- 
tending to 469 davs, (a) on a purified diet supple 
mented with thiamine, riboflavin, nicotinic acid, 
pyurdoxine, jiantothenic acid, p aminobenzoic acid, 
choline, inositol, alpha tocopherol, and vitamins V 
and D, (b) on the purified diet (supplemented as 
in (a) ) with an additional dailv supplement ot 
10 grams of dried liver, and (c) on an adequate 
commercial hog feed (control) 

During the first 3 months after weaning, growth 
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on the purified diet was at least equal to that on 
the commercial feed, but later boars on the last- 
named ration gained more than their litter mates 
on the purified diet The appearance and beliavior 
of the animals on the purified diet did not depart 
appreciably from that of the controls On the 
purified diet, the animals failed to reproduce, al- 
though satisfactoiy leproduction occurred on the 
commercial feed 

The addition of dried liver to the purified diet 
had no consistent effect on gioivth and did not 
permit reproduction 

Vitamin A and basal metabolism Dunn. Pvnv 
Sxdiiu (by invitation) and Sxxiuei. Bhodi Dairy 
Dept , I niv of Missouri, Columbia Dat i are 
presented to show the time course md the level 
of decline in basal metabolism and m thyroid size 
following the ingestion of excessive unounts of 
vitamin \ When 30,000 I U vitamin A per diy 
were ingested by 200 gtams rats, the bis.il metab- 
olism declined 20% in hy perthy roid rats and 10% 
in normal rats, the thyroid size decreased 35% in 
noimal rats and 20% in tlnouracil-fed rats These 
effects are explained by assuming that the double 
bond in the excess vitamin A takes up the iodine 
from the thyroxine which is thus unctivated while 
the lodinated vitamin V acts like thyroxine as i 
depiessant of thyrotroplne hormone secretion and 
therefoie as a depiessant of the size of the thyroid 

The inter-relation of vitamin A and cholesterol 
m the liver of the albino rat Manx M Simtson 
and Louise M Potter (by invitation) Smith 
College Eighty eight male albino rats of the 
Sprague Daw ley strain with low initial reset ves of 
vitamin \. were transferred at weaning or after 
piehminary periods on adequate diets, at ages of 
twenty one to sixtv-eight days, to experimental 
diets for periods of nineteen to twenty eight days 
The six experimental diets were adequate, defi 
cient and excess vitamin V, with and without 
supplements of cholesterol In the first series two 
rats were placed on each of the diets at different 
ages, and in the second series six were fed on each 
diet from the thirty-fifth to the sixty-third day 

Gain in weight bore no consistent relation to 
materials ingested The total and percentage liver 
weights were greater in rats fed the excess choles 
teiol, but were not correlated with the vitamin A 
content of the diet The liver content of vitamin V 
was proportional to its daily intake during the 
experimental period, but not to the total amount 
ingested On the vitamin A deficient diet, the 
liver content was negligible at the end of nineteen 
days in the youngest rats with low initial reserves 
of the vitamin, but appreciable and lemarkubly 
consistent amounts w'ere retained in the liver at 
the end of twenty eight days m the oldei animals 
with adequate initial stores of the vitamin Rats 
fed an excess of cholesterol and with high liver 


content of this have a slightly knver vitamin V 
retention than their controls The liver content of 
cholesterol, in rats receiving excess which could 
be calculated, was directly proportional to the 
total amount consumed, and the older the animal 
w hen placed on the diet the greater was the amount 
retained in the liver Liver cholesterol was greatest 
m rats fed vitamin V deficient diets, and, except 
m the older rats, was leist in those fed an excels 
of vi t unin 

Ammo acid excretion by mice fed deficient diets 
II E fcxuoutucu (by invit ition), E L Peirce 
(by r invitation), and C V Bxuuxyy Dept of 
Biochemistry, Umv of if isconnn, Madison, libs 
cousin As determined by microbiological pro 
cedures, each of sixteen amino acids was found to 
bo present in the urine of mice fed various normal 
diets The amounts excreted ringed from 1 4% to 
6 i% (mean 2 G%) of the amounts of each ammo 
acid ingested as protein However, mice fed diets 
deficient in the essential amino acids, methionine 
or tryptophme, excreted the other amino acids in 
nnounts ranging from 12 5% to S6 5% (mean 
37 3%) of those ingested is protein Such mice 
were losing weight ripidly 

To determine whether the high excretion of 
nmno icids was due primarily to the deficiency 
in the essential amino acids or whether it was a 
general phenomenon associated with weight loss, 
other diets deficient in thiamine, pyridoxine, or 
calorics were fed to mice, and the urine analyzed 
as before The amounts of the amino acids excreted 
by such mite w ere found to be more nearly normal, 
even though the animals were losing weight Thus 
on the diet deficient in thiamine, the percentages 
excreted ranged from 2 7% of the phenylalanine 
ingested to 13 6% of the arginine ingested The 
mean for all acids was 1 0% 

Unidentified factors essential for growth and 
hemoglobin production m foxes A E Schaefer 
(by invitation), C K WiiiTEiixm (by invitation), 
and C V Elveiumi Dept of Biochemistry, Umv 
of Wisconsin, Madison Foxes, both pups and 
adults, wore given a purified ration composed of 
sucrose 66%, casein 19%, cottonseed oil S%, cod 
liver oil 3% and salts IV 4%, supplemented with 
thiamine, riboflavin, niacin, py’ridoxine, panto- 
thenic acid, choline, p nminobenzoic acid, inositol, 
folic acid, biotin, a-tocopherol, and 2-methyl-l,4- 
naphthoquuione Vfter about 15 weeks for pups 
and 36 weeks for adults a deficiency developed 
characterized by r anorexia, loss in body weight, 
pool quality depigmented under fur, paralysis and 
death An anemia sinulai to that reported by 
Cooperman et al (J Nutr 32 37, 1946) m monkeys 
was observed in animals developing a chronic 
deficiency In acute deficiency the animals died 
without exhibiting significant blood changes 
Autopsy revealed severe fatty, light-colored livers, 
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fatt\ degeneration of the kidnevs and in some in- 
stances an ulcerative hemorrhagic gastritis 

Supplementation of the ration with 3% whole 
liver powder, 2% Wilson’s 1 20 liver extract 
pow der, 3% Lederle’s ilcohol insoluble liver pow der 
or ascorbic acid did not alleviate the deficiency 
Likewise no effect was observed when the casein 
was increased to 30% or when the level of vitamins 
was doubled 

The addition of 10% fresh liver or 50 cc of raw 
nnlk per day allevi ited the deficiency Six per cent 
dried brewers yeast restored part of the loss in 
body weight, however, no hematopoietic response 
was obtained Fractionation of the activity in fresh 
liver will be reported 

The biological dimensions of an infection model 
suitable for nutritional experiment How xrd A 
Schxeider (introduced by D W Woollcv ) 
Rockefeller Inst for Medical Research, New I ork 
21, A Y Studies, begun in 1940, on the relation of 
nutrition to resistance to infection have progressed 
to a stage permitting the definition of the biological 
characteristics of the host and pathogen populations 
which allow the demonstration of dietary effect on 
infectious disease In an infection model only the 
host which is genetically heterogeneous has been 
found to be plastic to dietary influence , and in 
such hosts, dietan effects on disease are revealed 
only when the pathogen population employed is 
heterogeneous in its composition, i e , contaimng 
cells of diverse capacity to produce the disease 
Nine models of a single disease, Salmonella enlcriti- 
dis infection in mice, will be described and data 
presented to show why in eight of these models, 
diet is w ithout effect and is uniquely effective in 
the ninth Dietary factors for increasing resistance 
have been found as well as for increasing suscepti- 
bility The epidemiological significance of these 
findings will be discussed 

Tyrosine oxidation by normal and scorbutic 
liver extracts Robert R S1e clock, Ruth L 
Goodland (by invitation) and Philip L White 
(by invitation) Dept of Chemistry, Iowa State 
College, Ames With our previous demonstration 
that normal guinea pig liver slices oxidize tyrosine 
whereas slices from scorbutic animals do not, 
further study has been made using cell-free prepa- 
rations Homogenates and breis have been made by 
grinding in the all glass liomogenizcr or with 
sand, using phosphate buffer as the extracting 
agent The centrifugate lias been used in the usual 
Warburg nnnometric procedure Oxidation of 1- 
tv rosine is readily achieved by the extracts from 
normal liver, the iniount of the oxidation being 
dependent, as in any enzyme reaction, upon the 
ratio of tissue to substrate With in amount 
equiv dent to 2 grams of liver per mg of tyrosine, 
four itoms of extra oxygen per mole of amino acid 
are consumed in 3 hours in agreement with reports 


from other laboratories With 0 1 to 0 2 gram per 
mg no appreciable oxidation of the substrate is 
observed 

Extracts made from scorbutic guinea pig liver 
have exhibited some ability to oxidize tyrosine 
At the ratio of 2 grams of liver per mg of tyrosine, 
normal and scorbutic tissue are indistinguishable, 
but at intermediate ratios scorbutic tissue proved, 
in two series of experiments, 89% and 90% as 
efficient as normal tissue in the oxidation of tyro- 
sine At still lower concentrations of tissue, even 
greater discrepancies betw een scorbutic and normal 
liver are observed Further confirmation of these 
results will be described and their significance 
will be discussed 

Inefficacy of orotic and yeast adenylic acids as 
galactogogues in the rat Albert J Sic x (by invi- 
tation) and Leopold R Cerecedo Dept of Bio- 
chemistry, Fordham Umv , New York 58, N Y 
Read bv Title Orotic acid is known to occur in 
milk, but nothing is known of its physiological role 
The beneficial effect of milk on lactation, w hich has 
been found in this laboratory, has led us to supple- 
ment our basal diet (diet R 5a) with orotic acid at 
the levels of 25 mg and 50 mg per kilogram during 
the period of reproduction and lactation The basal 
diet consisted of purified casein 30, Cnsco 10, lard 
5, Ruffex 2, salts 5 and sucrose 48 The following 
vitamin supplements were added per kilo of diet 
thiamine 20 mg , riboflavin 20 mg , pyndoxine 
20 mg , calcium pantothenate 40 mg , choline 
chloride 500 mg , a tocopherol 20 mg , Dnsdol 
20 drops and Vitamin A 67,500 I U in a series of 
IS pregnancies studied on Wistar and Sprague- 
Dawley rats, neither reproduction nor lactation 
were benefited 

Yeast adeny lie acid has been reported to have a 
beneficial effect in certain nutritional deficiencies 
It occurred to us to study the effect of this nucleo- 
tide on lactation in rats under conditions similar 
to those used in the foregoing experiment W’hile 
this work was in progress, Nelson et al (Proc Soc 
Exp Biol Med 61 74 (1946)) reported observa- 
tions on lactation leucopema in rats kept on purified 
diets Cerecedo and Vinson (Arch Biochem 6 
469 (1944)) laid found folic acid to improve lacta- 
tion performance (deny lie acid was also supplied 
at the level of 50 mg per kilo of diet during the 
period of reproduction and lactation No evidence 
of a beneficial effect was found in five rats [ Udcd 
by a grant from The Nutrition Foundation, Inc ] 

The beneficial effect of milk on lactation in rats 
maintained on purified diets Albert J Sica (by 
invitation), Leopold R Cerecedo and Leonard 
J Vinson (bv invitation) Dept of Biochemistry, 
Fordham Umv , New York 58, N Y Read by Title 
The basal diet (diet R 5a) used in this study con- 
sisted of purified casein 30, Cnsco 10, lard 5, Ruffex 
2, salts 5 and sucrose 4S The following v itamin 
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supplements were added per kilo of diet thiamine 
20 mg , riboflavin 20 mg , pyrido\ine 20 mg , cal- 
cium pantothenate 40 mg , choline chloride 500 mg , 
a tocopherol 20 mg , Drisdol 20 drops and Vitamin 
A 67,500 I U In agreement with picvious lesults 
(Vinson and Ceiecedo, Arch Biochcm 3 3S9 
(1944)), excellent growth but only moderate suc- 
cess in lepioduction and lactation was obtained 
w ith this diet 

Wistai and Spiague-D iwley i its received fiom 
weaning the 1 asal diet alone, oi the basal diet 
supplemented with 2 ml or 4 ml of ficsli milk 
daily The lesults aie presented below 


Diet 

Litters sur 
vivim, on 
the third 
day of lac 
tation 

Litters 

weaned 

jounp 

Mvcn 

to 

nurse 1 

\oun^ 

weaned 

R 5a 

IS 

13 

03 

71 

R 5a 4” 2 ml milk 

24 

21 

1311 

120 

R 5a + 4 ml milk 

20 

IS 

02 

S2 

Stock 

42 

3G 

25S 

220 


A beneficial effect was ilso observed on the 
weights of the mothers and of the young It is of 
interest to note that we now have unmals of the 
fourth filial generation on the diet containing 4 ml 
of milk and that a rat of the third filial generation 
has weaned three litters successfully On the diet 
containing 2 ml of milk we have animals of the 
third filial generation Three rats of the first filial 
generation on the unsupplemented diet have f uled 
to wean young Our findings suggest a beneficial 
effect of milk on lactation in the rat ( tided by a 
grant from The Nutrition Foundation, Inc ] 

The role of tryptophane in the nutrition of dogs 
on nicotinic acid deficient diets S A Sincal (by 
' nvitation), V P Sydenstricker and Julh 
ittlejohn (by invitation) Depts of Biochem- 
istry and Medicine, Umv of Georgia School of 
Medicine, Augusta Uninterrupted growth and 
absence of deficiency symptoms during a 91 day 
period have been observed m dogs on a nicotinic 
acid deficient diet supplemented with 0 5 per cent 
l or dl tryptophane Growth ceased and other early 
symptoms of blacktongue appeared within two to 
three weeks in animals on the deficient diet alone 
The administration of eithei nicotinic acid or 
tryptophane resulted in a remission of symptoms, 
growth being lesumed within twenty foui to forty- 
eight hours in most cases, although an occasional 
animal resistant to cure with either of these sub- 
stances has been encountered 

Increasing the casein content of the diet fiom 
19 to 40 per cent was without effect in preventing 
the onset of the deficiency state, whereas a level 
of 61 per cent was efficacious in one dog observed 
for a period of 60 days The addition of either 21 per 
cent gelatin or zein to the deficient diet was with- 


out preventive iction The curative action of 
nicotinic icid md tryptophane were also here 
demonstrable The curative ac tivity of l and dl 
tryptophane has been issayed in inunals standard 
lzed with nieotinn acid 

The administration of tryptophane to dogs results 
m a prompt mere ise in various urinary nicotinic 
acid fractions, resembling other species in this 
inspect 

Further studies m reproduction and lactation in 
rats fed natural rations Rom iit R Spitzer (by 
mvitition) and Pvi i. II Pmmi’S Dept of Bio- 
chemistry, l nu ) of Wisconsin, Madison It has 
been shown tint an ill plant ration composed of 
75 34% yellow corn, 17 50% soybean oil meal, 5 0% 
alfalfa, meal md 2 16% added minerals was inade- 
quate for reproduction and lact it ton in rats Steril- 
ity w is common in females fed the basal ration 
Resorption md toxemia occurred frequently 
Voung th it were born alive died within one or two 
days after pirtuntion Death was apparently due 
to lact ition fulure md starvition 

Different alfilfa meals and 1 20 liver powders 
were somewlnt variable as supplements to the 
basal ration Hie iiossibility that the factor or 
factors necessary to supplement the basal ration 
may be eisily destroyed during processing and 
stor ige of these nulcri ils is suggested 

In attempts to identify the missing factor or 
factors, the bis.il ration was supplemented with 
minerals, f itty acids, md all known vitamins 
When this “fortified” bisal ration was fed, good 
reproduction resulted This would indicate that 
reproduction on the bisal ration had been limited 
by a deficiency of one or more known factors 
However, these females failed to lactate normally 
md only 20 0% of the young were weaned The 
addition of 5 0% fresh beef liver, 5 0% lyophihzed 
pork liver, in ilcohol insoluble fraction of Jyo- 
philized poik liver, or 5 0% casein to this fortified 
ration lesulted in marked lactation improvement 
Supplement ition with addition soybean oil meal 
was without effect V lactogenic hormone prepara- 
tion was variable as a supplemental source of the 
factor or factors 

Experiments to determine whether the missing 
factoi or factors is ( ire) protein in nature are being 
continued Since the fortified basal ration contained 
high levels of the known vitimms, minerals, and 
fatty acids, and since some protein supplements 
were ineffective, it is possible that the lactation 
failuic nny r be due to a deficiency' of an unknown 
factor 

The nature of protein enrichment of refined 
wheat flour with cultured yeast Bvunli’t Sere 
Umv of Arkansas, layetlevdle The natuie of 
protein enrichment of lefined wheat floui with 
cultured yeast was carried out on ISO albino iats 
The wheat floui was fed at a S9% level as the 
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only source of protein, introducing 9 17% in ration 
Ly sine was administered separately from the ration 
in dad} doses of 5, 10, 25, and 75 mg , producing 
mcreises in body weight percentage!}', during a 
six-week experiment ll period, of 62, 55, 94, 115, 
and 147, respectively When 5 pel cent of the 
i\ heat flour uas replaced by an equivalent amount 
of dried cultured yeast (strnn G), introducing 
10 5S% protein in ration, there uas an increased 
gronth of 134% From the lysine content of the G 
yeast it uas calculated that the yeast containing 
ration furnished about 33 mg ly sine daily, and yet 
the gronth secured on it uas near that obtained by 
a supplementation of the basal ration uith 75 mg 
of this amino acid From these results it would 
appear that, in addition to lysine, the cultured 
yeast supplied another factor or factors m the 
protein enrichment of the w heat flour, the nature 
of which is still to be determined 

The minimum protein requirements of adult 
dogs C F Wang (by imitation) and D M 
IIegsted Dept of Nutrition, Hanard School of 
Public Health, and Dept of Biological Chemistry, 
Hanard Medical School, Boston Minimum require- 
ments of protein for adult dogs have been studied 
by determining the total amounts of circulating 
plasma protein and hemoglobin, the ratio of avail 
able fluids to plasma volume, and nitrogen balance, 
during periods of nitrogen depletion and protein 
feeding 

Si\ normal dogs were fed a nitrogen free diet 
adequate in calories, minerals, and vitamins during 
a period of depletion, and this uas supplemented 
with spray dried u hole egg protein (approximately 
2 mg nitrogen per basal calorie) during a repletion 
period of 40 days The items mentioned above were 
determined at the end of each 10 day period 
During the depletion period of 2 or 3 weeks, the 
average plasma volume, plasma protein concen- 
tration, circulating plasma protein, and the total 
circulating hemoglobin were decreased about 24, 1, 
27, and 20 per cent respectively There uas no loss 
in body weight \fter egg protein uas given, the 
daily urinary nitrogen excretion uas markedly re- 
duced, nitrogen balance uas approximately main- 
tained, the concentration of plasma protein and 
body weight were practically constant, and the 
total amount of circulating plasma protein uas 
somewhat higher than at the end of the depletion 
period Methionine addition to the diet caused no 
increase m plasma protein production Great vari- 
ations in hemoglobin content were found to be 
universe)} related to chmges in plasma volume, 
while the total circulating hemoglobin remained 
relatively constant The ratio of extracellular fluid 
to plasma volume remained within the normal 
range 

From the foregoing ev idence, it appears that 2 mg 
of nitrogen per basal calorie given as whole egg 


protein approximates the minimum nitrogen re- 
quirement for maintenance m the adult dog 

The protein efficiency of soybean flour as re- 
lated to its trypsin inhibitor content R J IVest- 
fvll (by invitation) and S M Hvuge Medical 
Research Division, Sharp it Dohme, Inc , Glen- 
olden, Pa , and the Dept of Igriculluial Chem- 
istry, Purdue Umv , Uesf Lafayette, Indiana V 
method is described for estimating the trypsm 
inhibitor content of soybean products The in- 
hibitor vv as extracted at pH 11 , and various amounts 
of the extract were incubated vv ith definite amounts 
of casein and of pancreatin The tryptic activ ltv 
was found to be inversely proportional to the 
amount of inhibitor present when 60% or more of 
the tryptic activity remained 

Raw soybean flour was heated at various temper- 
atures in the presence of water Destruction of the 
inhibitor was complete at 108°C which produced 
the flour with the highest protein efficiency (grams 
gained per gram of protein consumed) Using lower 
temperatures, the protein efficiency was inversely 
proportional to the inhibitor content, in the range 
of positive N balance This indicates that the 
inhibitor is the chief cause of low protein quality 
in raw or poorly heated soybean products 4uto- 
claving above 10S°C decreased the protein effi 
ciency 

The addition of an inhibitor concentrate to diets 
containing either heated soybean flour or casein 
decreased the protein efficiency The effect of the 
addition to heated soybean flour was roughly' the 
same as would be expected from interpolation of 
the results obtained with partially heated sovbean 
flours 

The true digestibility of the protein of raw 
soybean flour was significantly lower than that for 
autoclaved flour, while the metabolic fecal nitrogen 
was higher with diets containing raw soybean flour 

Dietary fat and the nitrogen metabolism of rats 
fed protein-free rations W.vxov Wiliaivx (by 
invitation), Mini vu Brush (by invitation), Helen - 
Clark (by invitation) and Pevrl Swvksox The 
Nutrition Laby , The Foods and Nutrition Section, 
Iowa Agricultural Experiment Station, Iona State 
College, dines Studies of the metabolism of rats 
fed diets containing traces of nitrogen suggest that 
the presence or absence of dietary fat may pro- 
foundly' affect the course of nitrogenous metab- 
olism 

Five test rations were prepared, fat either being 
eliminated entirely or incorporated by weight in 
quantities equivalent to 5, 10, 15, or 20 per cent 
After feeding each diet for 11 days, nitrogen 
balances over 7 days were determined Then each 
diet was fed for another 11 days in quantities 
equivalent to 100, 75 , 50, or 25 per cent of the 
amounts ingested m the first metabolism period, 
collections being made again m the last seven day a 
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Some typical data follow Rats fed the high fat 
diet supplying adequate calones excreted 114 and 
04 mg of ui inary nitrogen per 100 giams of body 
•weight in periods I and II, respectively, those fed 
the low fat diet, 100 and 7G mg With calories 
limited to one fouith the noimal intake, cxcietions 
were high-fat diet, 10S and 242, low -fat diet, 111 
and 415 

The pictuie does not seem to be one of catabolic 
bieakdown to meet energy needs because rats on 
the low -fat diet consuming one fourth of the ed- 
ones needed have a met ibolism characteristic of 
rats fed the high-fat rition when 1 mg of methi- 
onine nitrogen is added to the ration Also, the 
inclusion of 15 pei cent of fat in the diet prevented 
the untoward desttuetion of body tissue at the 
lowest level of caloric intake 

Strepogenm activitj of peptides of glutanqc 
acid D W Woollev The Rockefeller Inst foi 
Medical Rcseuich Since extensive studies of the 
properties of the growth factoi strepogemn oc- 
curring in enzymic digests of proteins h ive led to 
the conclusion tint it is i peptide cent lining 
glutamic acid and glycine, a number of peptides 
derived from these amino icids were prepared and 
tested for biological activity in the strepogenm 
assay with Lactobacillus casei Sevei il of the coin- 
pounds were previously unknow a md hid to be 
synthesized either by the usu d acid cldornJi 
proceduie, or by a special modification of the izuie 


method in which losylated imino acids were em- 
ployed 

Several glutamic acid-containing peptides were 
active Thus, coinpaicd to a liver standard of 
potency 1 0, seryl glycyl glutamic acid (SGG) had 
1 0, alanyl glycyl G 0 4, glycyl seryl G 0 3, glycyl 
alanyl G 0 3 and glycyl G 0 1 Prolyl G and glycyl 
dan} 1 lcucyl G were inactive All these peptides 
bcliavcd is did n Rurally occurring strepogenm in 
tint their potency was unaffected by autoclaving 
them in the b isal medium Several derivatives in 
which the g union c uboxyl group of glutamic acid 
was in peptide combination exhibited considerable 
ictiMty, but this was lngcl} or totally lost on 
healing Thus glutamine had i potenc> of 200, 
('het i thione 10, and gVutamy l his- (SGG) l 0 These 
gamin i glulani}l peptides differed further from 
mturil strepogenm in that the response curve 
rose much more steeple , and reached its maximum 
at only about 50 per cent of the value attained 
with the stand ird Ml alplia glutamyl peptides 
tested were inactive either before or after heating 
These included lsoglutunnnc, isoglutathione and 
glutani}l t}rosinc imidc Thus, no substance was 
found which cquiled the potency of the best con- 
centrates of strepogenm prepared from n Rural 
sources, ilthough SGG approached it 
Sever il in ilogous peptides of aspartic acid (e g 
SG V md GS \.) possessed anti strepogemn activity 
rather than growth promoting power 
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Studies on Tularemia III Immunization of 
white mice L L Coiueii (by invitation), C Al 
Downs, and M P Clair (by invitation) Unie 
of Kansas, Dept of Bacleiiology, Lawicncc, 
Kansas The authois, in the course of other expei i- 
ments, observed that although vaccuuited mt ce 
usually succumbed to i smill inoculation of vnu- 
lent organisms, the pRhological changes seen m 
the tissue sections of the liver and spleen were 
appreciably more localized than those seen in un- 
vaccinated mice Accoichngly, furthei attempts 
were made to immunize mice A number of diffeieqt 
antigens were used as immunizing agents The 
degree of immunity in vanous experiments sug- 
gested that there was a duect connection between 
the number of bacteual cells in the vaccine and 
its efficacy, but lepeated vaccination did not 
appreciably increase the degree of immunity 

Although the level of immunity following vac- 
cination was never high, it was sufficient to enable 
approximately 35 per cent of the animals to resist 
4 to 5 LD,,o Death, when it occuned in vaccinated 


following ibstracts see the next issue) 

tnimils, w is dclivcd, and a large number of the 
vaccinated mice harbored i latent infection after 
recover} The percentage of animals with latent 
infection griduilly decreised, indicating that the 
mouse w is c ip iblc of eliminating the infection 
over a period of weeks ifter inoculation When 
mice, 30 per cent of which presumably had latent 
infections, wcie re inoculated, only 11 per cent 
survived, indie Ring that the latent infection did 
not serve to protect the mice Convalescent mice 
were not significantly moie immune to rc inocula- 
tion th in the v iccinated 

Although the vaccinated mice regularly produced 
agglutinins following infection, the relation of such 
agglutinins to linmunit} and to the presence of 
latent infection w is not clear V iccinated mice 
which survived moculitionas long as 10 to 12 da}S, 
showed i level of antibody titer which was higher 
than that during the post-vaccination period 

Purification and concentration of influenza 
virus by means of alcohol precipitation Herald R 
Cox, James van dlr Sciieer, Stewart Mston 
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and Evjil Bohn el Viral and Rickettsial Research 
Section, Ledcrle Labtjs Division, American Cyan- 
amid Company, Pearl Ruer, Veto York The pos- 
sibility of sensitization to chick embryo proteins 
in the use of influenza vaccines prepared from 
chick embryo material make it desirable to obtain 
influenza virus preparations of a high degree of 
purity Of the various methods evolved to con- 
centrate influenza virus, the one developed by 
Stanley , and by Taylor at al , in w hich the Sharpies 
super-centnfuge is used, appears to be the method 
of choice for obtaining concentrated and purified 
preparations relatively free from inactive non- 
viral protein Hon ever, the Sharpies centrifuge 
method is not ideal for large scale production of 
influenza vaccine since a single machine operating 
under optimal conditions can handle only 1 5 to 
2 0 liters of infected chorioallantoic fluid per hour 
Therefore, efforts were made to develop a pro- 
cedure that uould retain the desirable features of 
the Sharpies centrifuge method but in addition be 
more suitable for large scale production 

It nas found that precipitation of proteins by 
alcohol could be used successfully to concentrate 
and partially purify the PItS, Weiss and Lee strains 
of influenza virus under controlled conditions of 
alcohol concentration, temperature and pH Care- 
fully controlled precipitation uith methyl alcohol 
produced no virus deterioration or loss of activity 
as judged by chicken cell agglutinating activity, 
infectivity titers in chick embryos, or immunizing 
potency of killed vaccine in mice This technique 
is particularly valuable for large scale production 
of vaccine when combined uith the Sharpies 
centrifuge method and effects great savings in 
man and machine hours 

Resistance induced by vaccinia virus to per- 
tussis infection in mice Gilbert Dalldorf (by 
invitation), Sophia. M Cohen, and Julia M 
Coffey Division of Labys and Research, New 
1 orh Slate Dept of Health, Albany Definite 
resistance to pertussis infection in mice nas in 
duced by vaccinia virus Death was delayed or 
prevented if the mice nere injected uith vaccinia 
virus intrncerebmlly at intervals of from one to 
nine days prior to the inoculation by the same 
route of approximately 1000 bacilli of a phase I 
Hemophilus pertussis strain that had an LD, 0 of 
from 100 to 200 bacilli The state of resistance Mas 
m ell developed in seven days It could be induced 
by all three of the virus strains studied, a com- 
mercial smallpox vaccine, a testicular strain, and 
a neurotropic strain Effective doses of virus in 
jecteiLin 0 04 ml amounts varied fiom a 1 10 dilu- 
tion with the vaccine to 1 50,000 uith the neuro- 
tropic strain Heated virus suspensions Mere 
ineffective This phenomenon, in so far as studied, 
appevrs to be similar to the “interference phe- 
nomenon,” “spuring effect,” or “icquired non- 


specific cellular resistance” which has been shown 
to occur with certain viruses 
The commercial smallpox vaccine, avirulent for 
mice in a 1 10 dilution on injection into the brain, 
also mterferred with the development of fatal 
infection due to the neurotropic strain admin- 
istered mtracerebrally in a dilution of 1 100 In this 
case, resistance was established in twenty' four 
hours following the injection of smallpox vaccine 
Biophysical studies of blood plasma proteins 
immunological properties of yi-globulin from the 
plasma of normal humans H F Deutsch, R A 
Alberty, L J Costing and J W Williams (by 
invitation) Umv of Wisconsin, Dept of Chem- 
istry, Madison, Wisconsin It has been possible to 
separate from normal human blood plasma a protein 
other than fibrinogen with an electrophoretic 
mobility between that of normal serum gamma 
globulin (gamma two) and the typical beta globu- 
lins It has been designated as gamma-one globulin 
It has interesting physical and biological properties 
Unlike the gamma two globulin which is sub- 
stantially homogeneous as regards molecular 
weight, it contains from 10 to 25% of a protein with 
molecular weight of approximately six tmies the 
normal value 

This new protein contains certain of the anti- 
bodies w hich are associated with gamma two globu- 
lin In addition it contains most, if not all, of the 
Typhoid “O” agglutinin and the beta hemag- 
glutinin This hemagglutinin is carried exclusively 
by the jiortion of heavy molecular weight, but 
only a small portion of this heavy component is 
associated with the hemagglutinin activity 
Immunological studies with gamma two globulin, 
gamma-one globulin, fibrinogen, and albumin, all 
essentially homogeneous as regards electrophoretic 
behavior, demonstrate tliat such products areby r 
no means pure from a biological point of view 
There are strong cross reactions of these proteins 
to rabbit antisera to the four substances 
In its electrophoretic mobility the gamma one 
globulin is analogous to the so-called “M” com- 
ponent of the sera found in certain types of multiple 
myeloma Thus, studies with gamma-one globulin 
may serve to further our knowledge of changes in 
the serum proteins in such pathologies 
Complement activity of human serum with 
especial reference to malaria Anna Dean Dl 
lanei l niv of Tennessee, College of Medicine, 
Memphis The complement activity of human 
serum, as measured by the amount in milliliters 
required to produce 50 per cent hemolysis, was 
determined for S7 samples of blood These com- 
prised 45 jiatients who had received therapeutic 
malaria as treatment for neurosyphihs, 22 hospital- 
ized patients with a variety of clinical findings, 
and 20 healthy individuals The malarious patients 
included 23 with demonstrable parasitemia (rang- 
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mg from positive thick film to 20,461 parasites per 
c cm , and 22 patients with no demonstrable 
paiasites) 

The imount of complement required for SO per 
cent hemolysis ranged fiom 0 0028-0 0001 (me m of 
0 0043) foi the malunous patients with paiasites, 
0 0031-0 00G7 (mean of 0 004) fot the malarious 
patients with no paiasitemia, 0 0017-0 007 (mean 
of 0 004) for the hospitalized gioupnnd from 0 0033- 
0 007 (mean of 0 0043) for the healthy individuals 
There was no significant difference m the comple- 
ment activity of patients making up these 4 groups 

1 here w as no relationship betw cen 1 ) the comple- 
ment activity of malarious serv and par isitcmia, 
2) complement activity and stage of disease, or 3) 
complement activity and the ceph ilin cholesterol 
flocculation test 

A marked constancy of complement (as measured 
by the amount required for 50 pei cent hemol) sis) 
is demonstrated in health and disease followed by 
recovery This is emphasized by observations on 
patients extending over periods of 2-3 months 

Evidence for the neutralization of antigen b> 
reagin Henri R Evgll (by invitation) and 
Mary Hewitt Loveless Ac in York Hospital, 
New York, New York In 492G Levine and Coca, 
testing sensitized sites with reagin dlcrgen imx- 
tuies, concluded that reagin lacks the capacity of 
conventional antibodies to neutralize its antigen 
Coca and Grove had previously shown that the 
converse is true, viz , the allergen does neutralize 
its reagin This situation, in which one of a pair 
of specific reactants is neutralized whereas the 
other remains active, places reaginic antibodies in 
a unique category The present experiment was 
planned to test this assumption 

Initially the problem was approached by testing 
reagin-antigen mixtures in normal skill, then de- 
tecting any unbound antigen by means of reaginic 
serum introduced into the site on the following day 
Interpretation of results was confused by technical 
complications The next step was to use the 
naturally sensitive conjunctiva as a medium for 
detecting the presence of free antigen in these 
mixtures Increasing strengths of antigen were 
added to constant volumes of reaginic serum and 
to other control tubes containing either normal or 
heat-inactivated reaginic serum The mixture pro- 
ducing the threshold response in the eye was then 
noted for the reaginic and foi the control series 
It was learned that antigen mixed with reagin 
produced no i espouse until definitely more antigen 
had been introduced than was required in control 
tests of the other eye This elevation in threshold 
was attributed to inactivation of antigen by un- 
heated reagin 

It was interesting to note that normal conjunc- 
tivae failed to react to reagin antigen mixtures 
even m high concentrations of both components 


This stood in contrist to normal skin which re- 
sponded promptly to such mixtures by w heal 
formation I he reactions obtained m sensitive 
eyes fiom reagin antigen mixtures must be inter 
preted, therefore, as being due to excess antigen 
lathe! than to reagin antigen eombinations formed 
in vitro 

If these observations can be substantiated by 
further experiments which are undei way, reagin 
must be assumed to neutralize its antigen in the 
milliner of eonvontioiiul antibodies 
The quantitative estimation of egg and chicken 
proteins in equine encephalomyelitis vaccine 
Llwis L Lxoi i uid Rvvuoxn Rvxdvll (by 
invitation) Luby Division, Irmy Velerinurij 
School, Medical Dept Professional Sernce Schools, 
Irmy Medical Center, Washington, D C The 
increasing use in humans of viecines prepared from 
viruses cultivated in the embryomted hen’s egg 
brings with it the risk of sensitizing certain sub 
jects to egg and chicken proteins and of inducing 
undesirable reactions in individuals already sensi- 
tized to one or more of these substances These 
considerations make it desirable both to reduce to 
a minimum the non-virus components in such vac- 
cines and to develop methods for the quantitative 
estimation of proteins derived from the egg or 
chick embry o w Inch may be present in the vaccines 
The estimation of a single protein in a complex 
mixture of proteins is only possible if a highly 
specific method is avulable The successful appli- 
cation of the qu intuitive precipitin reaction to 
the estimation of pneumococc il polv saccharides 
and scrum proteins suggested that such a method 
might be ippheable in the present case Hence, 
st mdardized rabbit antisera to ov albumin, a crude 
ovaglobulin fraction, and chicken serum albumin 
and globulin were prepared ind utilized for the 
estimation of these proteins in equine encephalo- 
myelitis vaccines of various degrees of refinement 
The data obtained demonstrate that the vaccine 
obtained by i two stage centrifugUion process have 
a lower absolute content of the proteins tested for 
than either the crude horse type vaccine or a 
sample of a commercial human type vaccine 
Further data indicate that a satisfactory recovery 
of protein added to samples ot the vaccine may r be 
obtained by tins method 

Some relations between equine encephalomye- 
litis virus (Eastern type) and normal host cellular 
constituents Lewis L Excel and Rax mono 
Rand vll (by invitation) Laby Duision, lrmy 
Veterinary School, Medical Dept Professions 
Service Schools, -li my Medical Cento , 11 ashmgton, 
D C \ fundamental problem in the characteriza- 
tion of animal viruses is the differentiation of the 
infective entity fiom host cellular components 
possessing sinulai physico chemical pioperties, or, 
alternatively, the determination of whether t e 
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infective entity, in addition to infectivity , carries 
with it immunological specificities derived from 
its host 

The development of a method for the purifica- 
tion of equine encephalomyelitis vaccines of chick 
embry o origin by a tvv o stage differential centrifuga- 
tion process has made available material believed 
suitable for investigation of this point Rabbit 
antisera were prepared to normal chick embryo 
proteins isolated by a method similar to that used 
in the concentration of the virus and were stand- 
ardized against the homologous antigen by the 
quantitative precipitin reaction When such anti- 
sera were titrated against a preparation of virus it 
was found that greater amounts of antigen nitrogen 
were required to precipitate the same amount of 
antibody mtrogen than in the case of the homolo- 
gous normal chick antigen From the relative 
amounts of antigen mtrogen the proportion of 
normal component in the virus preparation was 
calculated to be 56-77% The mfectivity of the 
virus preparation (9 5 X 10 10 LDjo/mg N) was 
of the same order of magnitude as the highest 
recorded in the literature 
These data suggest an intimate relation between 
the virus of equine encephalomyelitis (Eastern 
ty pe) and antigenic groupings characteristic of the 
host in which the virus is cultivated 
Studies on immunizing substances m pneumo- 
cocci XIV The distribution of specific polysac- 
charide in mouse tissues after injection of a 
“paralyzing” dose Lunn D Feltox, and (by 
invitation) Benjamin Prescott, Glad vs Ivauff 
wvnn, B vrb ira Ottinger Division of Infectious 
Diseases, National Inst of Health, Bethcoda, 
Maryland In our studies on the effect of the 
antigenic polysaccharide of pneumococci m man, 
it lias been observed that a certain low percentage 
of individuals especially in upper ige brackets, 
fails to produce serum antibodies m response to 
an immunizing dose In mice, as earliei reported, a 
relatively large dose ty pe specificalh “paralyzes” 
the immunological mechanism The duration of 
paralysis, then reported to be at least 3 montlis, 
lias now been found to continue for 15 months, 
almost the life span of the animal To determine 
whether or not this paralysis might be due to the 
presence of specific poly saccharide in the animal, 
attempts were made by several well known ineth 
ods to isolate this antigen from various tissues of 
the body and test by the usual precipitin technic 
ignnst immune serum with normal serum as con- 
trol Tissues of normal mice were similarly studied 
Briefly , from observations of a large number of 
“parity zed” mice, the pneumococcus poly sac 
chinde w is found present m the following tissues, 
in order of decreising precipitin titer liver, 
spleen, kidney, skin, bone nnrrow, irregularly 
present in muscle (especially Type III), lung, 


intestines, and urine, and absent in heart and 
blood In three instances, the polysaccharide ivas 
isolated, partially purified, and tested for im- 
munizing activity Type I, 5 gamma protected 
against 50,000 lethal doses, Type II, 0 5 gamma 
against 500,000 lethal doses, and Type III, 5 
gamma against 500 lethal doses Since for Types I 
and III this titer was lower than that of the poly- 
saccharide originally injected, it is obvious that the 
isolated antigemc material was impure or its anti- 
genicity' was decreased The amount of polysac- 
charide in the tissues gradually decreased with 
increasing interval following injection, but after 
15 months, it was still present in the liver of 
animals paralyzed against Type I and II, and in 
one experiment Type III In addition, mice in- 
jected with a paralyzing dose of pneumococcus 
whole cell vaccine, showed a similar distribution of 
polysaccharide in the tissues 

The interference phenomenon within the psit- 
tacosis-LGV group of viruses Orville J Golub 
Camp DelncL, Fredericl, Md A study of the inter- 
ference phenomenon within the psittacosis-LGV 
group of viruses was undertaken because of the 
possibility that certain immune reactions observed 
between members of this group might be based on 
interference 

Paucity of differentiating features between 
strains of this group place a limitation on the 
ability to demonstrate interference It has been 
possible, however, to show that an IP inoculation 
of living meningopneumomtis virus (Cal 10 strain) 
into mice increased their resistance within two or 
three days to an IP inoculation of psittacosis virus 
(6BC strain) Test animals withstood 100X the 
virus tolerated by controls 

Mice immunized with living psittacosis virus, 
SF strain, are relatively immune to IC challenge 
of homologous virus, but not to the 6BC strain 
Two days after IC challenge with SF virus, how- 
ever, SF immunized mice were able to resist I0X 
the concentration of 6BC virus compared to 
controls 

Inoculation of living meningopneumomtis virus 
into embry minted eggs, followed by 6BC virus the 
next day, reduced the yield of the latter virus to 
as little as 1% of control yields 

Cal 10 virus, heated 2' or 3' at 56 C, retained its 
ability to interfere with 6BC inoculated simul- 
taneously' The yield of the latter virus was re- 
duced to approximately 1% of the control yield 

U-V irradiated 6BC interfered with the growth 
of living Cal 10, reducing the y leld to less than 5% 
of the control virus 

The exudative process shown by microorgan- 
isms in serologic reaction J vmes \ Hvrrisox 
and Ei izvbeth II Fowler (by invitation) Dept 
of Biology, Temple l me , Philadelphia 22 Studies 
done with ordinary microscopy, dark-field micro- 
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scopy and phase microscopy reveal that the reac- 
tion of various species of ciliated protozoa in low 
dilutions of homologous antisera includes the de- 
velopment of variable amounts of surface pre- 
cipitate This product is an amorphous, mucoid 
substance and is markedly sticky It first appears 
in reactions with parnmecia at the distal ends of 
the cilia and later collects over the i\ hole surface 
The collection is accompanied by a decrease in the 
volume contained within the pellicle of the organ- 
ism These and other facts observed are taken as 
evidence that the reaction involves a marked 
exudative process Similar reactions are observed 
in studies with species of the tetrahymena and 
the glnucoma-colpidium group of ciliates The pre- 
cipitate formed is, how ever, of different consistency 
m reactions with these groups 
Similar studies on a culture of the genus, Bacil- 
lus, confirm the stickiness of the product of reac- 
tion in low dilutions of antisera reported by others 
The bacterial reactions, like those of the protozoa, 
commonly show' a disparity in the amount of 
extraneous substance which develops about indi- 
vidual cells and between individuals in clumps 
Globoid enlargements (or adherents) have fre- 
quently been seen along the flagella or at the end, 
and it appears that the flagella themselves are 
sometimes sticky or are surrounded by a sticky 
substance It is not clear, however, that these 
observations on the bacteria are attributable to 
processes involving exudation 
Effects of complement on the specific neutrali- 
zation of bacteriophage \ D Hersiiei and 4 
Bronfenbrenner Dept of Bacteriology and Im- 
munology, Washington Univ School of Medicine 
In studying the specific neutralization of bac- 
teriophage, one varies independently the reaction- 
time and concentration of antibody, and observes 
' -tivation at a fractional rate proportional to the 
^^ucentration of antibody, suggestive of an irre- 
versible bimolecular reaction Exceptions to this 
behavior have been attributed in the past to 
heterogeneity among bacteriophage particles Oui 
study of the effects of complement on neutraliza- 
tion suggest that the conspicuous exceptions are 
due to the participation in the reaction of heat- 
labile proteins present in the antiserum 
When present during the reaction between bac- 
teriophage T1 and its antibody, 1 10 complement 
causes the neutralization to stop at the 10 per cent 
level of survivors When T1 is sensitized with 
antibody alone, then exposed to complement alone, 
further neutialization occurs if the initial neu- 
tralization was less than 90 per cent, but reactiva- 
tion occurs if the initial neutralization was more 
complete 

With bacteriophage T2 and its antibody, the 
effects of complement are the same except for 


marked quantitative differences The neutraliza- 
tion-inhibiting and reactivating effects are best 
seen with Tl, while the neutralizing effect is best 
seen with T2 

None of these effects are produced by comple 
ment heated for 30 minutes at GO C Bacteriophage 
neutralized by complement is reactivated by 
treatment with papain 

Anti-reticulo-cndothehal serum (anti-relicular 
cytotoxic serum) I Preparation and serologic 
studies How vrd C Hopps and Tom S G afford, 
Jr (by invitation) Dept of Pathology, The School 
of Medicine of the Univ of Oklahoma Antigen con- 
sisted of a mixture of eight parts spleen and one 
part bone marrow from rats which had been per- 
fused m vno with Tyrode's solution A fine cellular 
suspension of these tissues, in saline, was injected 
into rabbits, subcutaneously and intravenously 
In certain instances, it was adsorbed on alumina 
gel and injected intr imuscularly One group of 
rabbits received antigen which had been lyo- 
philized before administration In each donor ani- 
mal, the serologic titer of the serum was deter- 
mined before ind after desensitization in ino 
to tissues other than those of the reticuloendo- 
thelial system, also before and after each sample 
of serum had been subjected to in vitro adsorption 
with washed rat’s erythrocytes Serologic pro- 
cedures included quantitative complement fixa- 
tion studies (using 3 times the 50% unit of comple- 
ment), a modified collodion particle technique, 
agglutination studies against suspensions of rat 
spleen and bone marrow , and determination of 
hemolytic titers \n evaluation of these methods 
of preparation and the various serologic procedures 
employed is presented The most highly specific 
anti-rcticulo endothelial serum of high titer oc- 
curred in those animals which received multiple 
intramuscular depots of antigen adsorbed on 
alumina gel together with subcutaneous and intra- 
venous injections Both in mo and m vitro ad- 
sorption with non-reticulo endothelial elements 
markedly reduced the hemolytic titers of these 
serums 

A quantitativ e study of the complement-hemo- 
lysin relation John F Ivlxt with Helex M 
Conw vx and Willie Mve Bodie (by' invitation) 
Dept of Serology, Iriny Medical Dept Research 
and Graduate School, Washington 12, D C A pre- 
cise spectrophotometric method employing t le 
end-point of 50 per cent hemolysis has been usee 
to measure the changes in complement activity 
that occur when a standard suspension of sheep s 
erythrocytes is sensitized with graded amounts o 
a hemoly'tic antiserum The results were studie 
to determine *he relationship of the quantities o 
complement and antiserum which together gave 
50 per cent hemolysis It was found that their 
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relation ma> be expressed bv the equation 


bx + a 

where y is complement, x, hemolytic antiserum, 
and the constants b and a represent respectivelv 
the slope and intercept of a straight line which 
was obtained by plotting the ratio x/y against x 
The equation is shown to be that of a rectangular 
hyperbola 

The data were also examined with regard to the 
effect of hemolysin concentration upon the slope 
of the hemolytic curve Taking the constant 1/n 
in von Ivrogh’s alternation formula as the index of 
slope, it was observed that the value of this con- 
stant approaches a minimum in a central range of 
hemolysin concentration, and increases progres- 
sively with the use of greater or lesser amounts of 
the reagent 

The observations have a practical application in 
selecting an optimal concentration of hemolysin 
for the complement-fixation reaction and the 
formulation of the complement hemolysin relation 
would permit the objective definition of this 
optimum 

Complement fixation in scleroma (Rhino- 
scleroma) Milton Gjelhaug Levine and Robeijt 
E Ho it (by invitation) Inst of Experimental 
Medicine , College of Medical Evangelists An organ- 
ism has been isolated from the nose and throat of 
cases of scleroma (Rhinoscleroma), which has the 
following characteristics It is a gram-negative rod 
w hich forms large mucoid colonies on eosin- 
methylene blue agar and nutrient agar Acid is 
formed in dextrose, maltose, manmte, and oc- 
casionallj in sucrose, but never in lactose This 
organism is not found normally in the nose or 
throat and does not correspond to any other bac- 
terium described in the bacteriological literature 
It is similar to organisms previously described in 
scleroma by a few scattered workers (JAMA 
91 037, 1928 J Infect Dis 56 150, 1934 Comptes 
Rend de la Soc de Biol , 100 298, 1929 ) Etiologi 
cal evidence published elsewhere by us indicates 
that this organism may rightly be called Klebsiella 
rhinoscleromatis 

Antigen w is prepared from this organism which 
w is harvested after ten days growth on 5% dex- 
trose nutrient broth The organisms were lieit- 
hilled at G5°C for 30 minutes, washed twice with 
saline and stored in 1/5000 mertlnolato in plijsi 
ological saline solution Positive complement fixa- 
tion reictions were obtained with the sera of 
indiv idual diagnosed as having scleroma Out of 277 
sera from patients suffering from vanctj of dis- 
ciscs which were submitted for the Wasserman 
test, 7% were positive However the complement 


fixing titres of these were markedly lower than 
those obtained from scleroma patients 

Immunological studies of serum disease I 
Fluctuations m the precipitin nitrogen during 
four months following an acute serum reaction 
ALvuy Hewttt Loveless Neto Fork Hospital, 
A ew York, N F A pollen allergic individual who 
liad had serum disease in childhood sustained a 
minor injury and received antitetanal horse 
globulin intramuscularly as a prophylactic measure 
in the Emergency pavillion Less than tw'o hours 
later, she developed marked urticaria locally and 
generally, and collapsed with acute hypotension 
The serai precipitins against the horse globulin 
were subsequently followed with the Heldelberger 
and Kendall quantitative method Whereas only 
10 micrograms of antibody mtrogen were detectable 
on the 5th day after the anaphylactic reaction, 
there were 190 and 170 nncrograms by the 14th 
and 21st days, respectively She was then tested 
intracutaneously with 02 ml of 1 10,000 normal 
horse serum and showed prompt urticarial response 
Her conjunctiva responded questionably when one 
drop of 1 1000 horse serum was instilled and gave 
definite reaction to undiluted serum Although the 
conjunctival sac was flooded with physiological 
saline and 1 1000 epinephnn, she noted delayed 
erjthema and itching after a few hours for several 
dajs During the same period of time, an urticarial 
wheal developed daily in areas of skin remote from 
the test site, the patient felt dizzy and weak, and 
there were tenderness and weakness of the left 
wrist joint On the 28th day, the precipitins had 
dropped to 11S nncrograms of mtrogen By the 
3Sth day, the precqntin nitrogen was found at 
130 nncrograms and by the 45th day at 120 Speci- 
mens of blood serum taken on the SOth and 121st 
days, preserved in the frozen state, vv ill be analyzed 
shortly 

Reagins for normal horse serum and for the 
immune globulin involved in the jiatient’s reaction 
were present in the blood, as indicated by passive 
sensitization studies After all precipitins had been 
specifically absorbed out from the specimen taken 
on the fifteenth day, reagins were still present as 
evidenced by the sensitizing power of the super 
natc 

The Avta suggest the co existence of reagins and 
of precipitins for equine immune globulin Ap 
parently, the production of precipitins reached its 
peak two weeks lfter the jiatient had recovered 
from her acute serum reaction 

Determinants of virulence and avirulence in 
Salmonella typhimurnim G M Mvckenzie and 
K C BnEWSTLn (by invitation) 7 he 1/ory 
Imogcnc Bassett Hospital, Coopcrslown, N Y Two 
smooth strains of Salmonella typhimurium, B \- 
and TMO, indistinguishable in cultural, serological, 
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immunizing, to\igenic, and biochemical characters 
have for 11 years maintained constant, but widely 
different, degrees of virulence for mice BA» is 
highly virulent , TMO is relatively avirulent 

When BA 2 is grown for 7 days, with daily trans- 
fers, in beef infusion broth containing 25% of heat- 
killed 18-hour broth culture of TMO, a significant 
decrease in virulence usually occurs The mean sur- 
vival time of batches of 25 mice inoculated mtfa- 
peritoneally with 1000 organisms and observed 28 
days increased from 5 6-7 2 days to 15 2-26 days and 
the percentage mortality fell from 100% to 12-S0% 
Conversely when TMO is grown for 7 days, with 
daily transfers, in biotli containing 25% of heat- 
killed 18-hour broth culture of BA 2 , a significant 
enhancement of virulence occurs, the mean sur- 
vival time decreased from 23-28 days to 7 2-9 7 
days and the percentage mortility increased from 
0-24% to 100% 

From these observations it appears that BAi 
contains a heat stable non-antigemc determinant 
of virulence, and that TMO contains a similar 
determinant of avirulence 

The minimal infectious inoculum of S pallida 
in rabbits, and its rate of multiplication in vivo 
Hahold J Magnuson (by invitation), IIxriiy 
Eagle, and Ralph Fleischman (by invitation) 
Laby of Experimental Therapeutics of the U S 
Public Health Service and The Johns Hopkins 
School of Hygiene, and the Reynolds Research Laby 
of the Umv of N Carolina, Chapel Hill, A r Car- 
olina The minimal infectious dose of Spirocheta 
pallida on intratesticular inoculation in rabbits 
has been found to be one organism On mtracutane- 
ous inoculation, ipproxunntely 5 organisms sufficed 
to infect half the animals 

The incubation period varied with the size of 
the inoculum, with an average increment of 4 days 
for each 10 fold decrease in the number of organ- 
isms injected This suggests that the average 
division time of S pallida in vivo may be on the 
order of 30 hours This result agrees with tho 
division time as estimated from the maximum 
interval which may be allowed between successive 
injections of penicillin without affecting its 
therapeutic efficacy 

The determination of the couise of infection 
after inoculation with a calibrated number of 
orgamsms offers a quantitative appioach to the 
time at which immunity develops 111 syphilitic 
animals, and to its magnitude 

Studies on the immunization of swine against 
infection with the swine influenza virus I Re- 
sistance following subcutaneous administration 
of formolized purified influenza virus I W Mc- 
Lean, Jr , Dorothy Beard (by invitation) and 
Joseph W Beard Dept of Suigcry, Duke Umv 
School of Medicine, Durham, N C A disease easily 
charactenzable and measurable in seventy by 


height and duration of fever, I 033 of weight and 
anorexia was produced in normal, unvaccinated 
swine by exposure to active swine influenza 
virus contained in chick embryo chorio allantoic 
fluid The animals were uniformly highly suscepti 
ble to infection, giving a morbidity score of 94 1 
per cent, but no deaths occurred There was no 
evidence of synergistic bacterial infection Vac 
cination with formalin-inactivated, purified swine 
influenza virus given subcutaneously produced an 
overall reduction in the incidence and severity of 
the clinic il disease, resulting in a morbidity score 
of 59 per cent No signific uit difference could be 
seen between the effects of 1, 2 or 3 injections of 
0 5 mg amounts of the inactive virus, though the 
respective morbidity scores were numerically 
slightly smaller with repeated vaccinations The 
antibodj titers of the vaccinated animals were 
consistently greatly increased following exposure 
to active virus, whether symptoms developed or 
not The levels of antibodj titer 2 weeks after 
exposure to active virus were related directly to 
the nfiniber of vaccinations preceding the ex 
posure The reduction in morbidity brought about 
by vaccination, 37 per cent, was far less than that 
induced by exposure to active virus, 82 per cent, 
regardless of the severity or mildness of the dis- 
ease, and the same was true for animals tested 
with ictivc virus a second time after previous 
vaccination and exposure to active virus The levels 
of antibodj titer of animals in these categories 
rose little, or not at all, on repeated exposure to 
active virus, indicating a verj low degree, if anj r , 
of asj mptomatic infection under these conditions 
The findings ire discussed in relation to their 
bearing on the control of influenza in man bj 
viccination 

Latent mouse encephalomjelitis >irus as a 
contaminant Joseiii L Melmck and Johx T 
Riordvx (bj nnitition) Section of Prtienlivc 
Medicine, Yale Umv School of Medicine These 
experiments are concerned with the chance occur- 
rence of l Rent mouse encephalomjelitis, either the 
paralj tic type (Theiler’s original TO strain) or 
enceplialitic type (F\ strnn of Theiler and Card) 
in normal stock Swiss mice Examples are pre- 
sented (1) in which TO virus was detected in the 
biain of a paralj zed mouse, previouslj inoculated, 
along with other mice, with human oral washings, 
and (2) in which FA virus was found as a con- 
tainment of brains and spinal cords of stock mice 
This occurred 011 several occasions during 1944- 
1946 in mice purchased from two different animal 
dealers I 11 one instance, sj mptonis of a CNS infec 
tion with F V vnus appeared spontaneouslj In 
the others it occurred follow ing intracerebral mocu 
lation of non infectious material or of inuiine 
adapted strains of human poliomj ehtis virus 

In the lattei inst mees, the inoculated murine- 
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adapted virus and the contaminating FA virus 
nere separated into pure lines of each strain The 
contaminated murine adapted human strains were 
freed of FA virus by treatment with FA hyperim- 
mune serum or by passage through the monkey, a 
non susceptible host to the F A virus FA virus 
nas readily obtained from the mixture of strains, 
by serial passage of brains of mice showing only 
encephalitic signs or by passage through chick 
embrjos The virus strains Here identified by 
complement fixation and/or virus neutralization 
tests as well as by host range and “clinical” signs 
Distribution of antibody in monkeys paralysed 
from poliomyelitis virus infection Isabel M 
Morgan Poliomyelitis Research Center, Dept of 
Epidemiology, Johns Hopkins Umv Serum neu- 
tralizing antibody is notably slow to develop in 
monkeys convalescent from paralytic poliomyelitis 
It has been found, however, that far higher con- 
centration of neutralizing substance is present 
Hithin certain areas of the central nervous system 
than in the serum or spinal fluid of monkeys con- 
valescent from Lansing poliomyelitis virus infec- 
tion Highest concentration of antibody in such 
convalescent animals is in the most susceptible 
anterior horn of the spinal cord, next higher in the 
medulla, also markedly susceptible, whereas lower 
concentrations are present in non-susceptible gray 
areas (amygdala and visual cortex) and low or none 
in white matter of spinal cord and brain The 
neutralizing antibody is specific for Lansing polio- 
myelitis virus no neutralization of the lmmuno- 
logically unrelated viruses of Western equine 
encephalomyelitis and herpes virus was obtained 
The antibody becomes demonstrable between 11 
and 16 days after onset of paralysis The bearing 
of tins localization of antibody on immunity to 
reinfection will be discussed 
A preliminary survey analysis with the euglo- 
buhn inhibition method for the serologic diagno- 
sis of syphilis Hans Neuratii, Elliot Volkin 
(by invitation), and H W Craig (by invitation) 
Depts of Biochemistry and Bacteriology, Duke 
Umv School of Medicine, Durham, N C System- 
atic investigation of the serologic differentiation 
between true and biologic false positive reactions 
for syphilis (Am J Syph Gon and Ven Dis in 
press) has led to the following basic procedure 

1) preparation of a serologically active euglobulin 
fraction by a method of isoelectric precipitation, 

2) addition of a heat stable serum inhibitor to a 
split sample of the ruglobulin solution, and 3) 
quantitative comparison of the serologic titer of 
the euglobulin solution with that of the euglobulin- 
inhibitor mixture In the biologic false positive 
reaction, complete inhibition of the serologic ac- 
tivity of the euglobulin solution occurs in the 
presence of standardized amounts of inhibitor, in 
the si philitic type of reaction, the euglobulin 


solution and euglobulin inhibitor mixture liavd 
comparable titers (Mazzini and Cardiolipm antigen 
emulsions) 

The present survey was made on about 2000 
human sera of which about 900 were of definitely 
established diagnostic origin More than 95% of 
about 400 biologic false positive sera gave a biologic 
false positive type of reaction and but 2% a syphi- 
litic type 

Of about 400 positive sera from patients with 
syphilis, 95% gave a syphilitic type of reaction 
and but 2% a biologic false positive type These 
results were independent of serologic titer, stage 
of disease and of antisyphilitic therapy The 
specificity of the present test m a group of sera of 
originally undisclosed origin was of the same order 
as that found in the entire series [This work was 
supported by the National Inst of Health, U S 
Public Health Service ] 

Inhibition of glycolysis in mouse brain homog- 
enates by ferrous sulfate E Racker and I 
Krimsky (introduced by C M MacLeod) Dept 
of Bacteriology , New York Umv College of Medi- 
cine, New York Homogenates of mouse brain pre- 
pared with distilled water have little glycolytic 
activity On addition of adenosine triphosphate, 
diphosphopyndine nucleotide, nicotinic acid amide 
and Mg ++ , glucose is rapidly broken down to lactic 
acid if addition of Na + is avoided Under these con- 
ditions 6 mg (dry weight) of mouse brain homog- 
enate produce 2 mg of lactic acid during the 
first hour 

If 5 gamma of ferrous sulfate are added to the 
brain homogenate and the mixture incubated in the 
presence of glucose for 20 minutes at 38°C , prior 
to the addition of the coenzymes, the glycolytic 
activity is depressed by 70-S0 per cent The con- 
trol brain homogenate, to which no ferrous sulfate 
was added but otherwise treated m the same man- 
ner, loses little or no activity Diphosphopyndine 
nucleotide prevents the effect of iron but does not 
restore glycolytic activity if added after the iron 
■effect has taken place 

In the presence of fructose-1,6 diphosphate, 
lactic acid production is not inhibited by ferrous 
sulfate, indicating that the steps leading to the 
formation of fructose-1,6 diphosphate are in- 
hibited The glycolytic activity of the brain 
homogenate inactivated by ferrous sulfate is not 
restored by crystalline yeast hexokinase and puri- 
fied preparations of phosphohexokinase A heat 
labde fraction from rabbit muscle was found, 
however, to restore completely the glycolytic 
activity to the inactivated brain This fraction has 
been purified by absorption on alumina gel and by 
pH and alcohol fractionation and has no hexokinase 
or phosphohexokinase activity The relation of 
these findings to the previously observed inhibition 
of glycolysis in brain homogenates by neurotropic 
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The effect of Intravenous Carbon Dioxide on 
the Initial Ventricular Deflection of the Electro- 
cardiogram * Thomas M Ddbant, (by invitation), 
Joan Long, (by invitation), and M J Oppen- 
heimer, Departments of Medicine, Surgery, and 
Physiology, Temple University School of Medicine, 
Philadelphia, Pennsylvania Direct leads from the 
epicardial surface of the right ventricle of dogs 
show remarkable changes following the injection 
of carbon dioxide into the systemic veins or into 
the right ventricle These changes appear with a 
fen seconds of the injection and are at their maxi- 
mum at the time n hen a null wheel murmur 
indicates the presence of a considerable quantity 
of the carbon dioxide within the right ventricular 
cavity There is then a progressive disappearance 
of the changes which is complete within a few 
minutes The changes consist in (1) a marked 
diminution in the size of the R-w ave, and (2) an 
increase in the depth of the S wave, not propor- 
tional, however, to the diminution in size of R 
These changes are proportional to the size of the 
carbon dioxide injection, and in most animal 
SO cc results in a complete disappearance of the 
R wave Preliminary bilateral thoracic sym- 
pathectomy or cervical vagotomy, or both, do not 
in any way modify the changes Air injections do 
not produce a similar effect unless the injection 
is given within a few minutes of a previous carbon 


* Aided by RG-194 from the National Institute 
of Health 


dioxide injection The changes with carbon dioxide 
are not due to the change in pH of the right 
ventricular blood since injections of dilute hydro- 
chloric acid sufficient to give a corresponding 
alteration in pH do not have this electrocardio- 
graphic effect 

These evanescent, dramatic electrocardio- 
graphic changes provide a valuable research too 
for the further study of the nature of the ex- 
citation process in the right ventricle 

The Interpretation of the Ballistocardiograph 
Pattern John L Nickerson, Department of 
Physiology , College of Physicians and Surgeons, 
Columbia University Further studies on the low 
frequency, critically damped ballistocardiograph 
have been made with a view to extending the 
interpretation of the ballistic record (I) Dis- 
tinctive patterns, which will be shown by lantern 
slides have been found for such conditions as 
auricular fibrillation, coarctation of the aorta, 
ventricular extrasystoles, small stroke volume, 
artenvenous fistulas, etc The circulatory mech- 
anisms involved in these conditions have lead 
to a better understanding of the origin of some of 
the parts of the ballistic pattern (II) In those 
cases where simultaneous ballistic and Fick 
measurements have been made it is possible by a 
simple computation to estimate the “force of the 
heart” as represented by the average velocity of 
ejection 


Corrections of Abstracts in Preceding Issue 


Page 85 Buschke The word “syncytial” in the 
last sentence should read “continuous” 

Page 100 Edelmann and Stacj The following 
footnote should be added “This work was done 
under contract with the Aeromedical Laboratory, 
Wright Field, Daj ton, Ohio ” 

Page 124 Harthne, Milne and Wagman The 
following footnote should be added “Work done 
under Contract N5 on 122 proj 4, between the 
University of Pennsylvania and the Office of 
Naval Research ” 

Page 130 Hitchcock ind Edelmann The fol 
lowing footnote should be added “This work was 
done under contract with the Veromedical Labo- 
rator\ , Wright Field, Da\ ton, Ohio ” 


Page 140 Kaulbersz, Patterson, Sandweiss and 
Saltzstein, in paragraph 3, line 3, the word “was” 
should read “were” 

Page 195 Ryan and Nice Last line, "7%” 
should be “70%” 

Page 231 Wu and \ isscher In line 4 of the last 
paragraph change “2 5 and 5 mouths” to “2 5 to 
5 months ” 

Page 261 Hier and Bergeim In paragraph 1, 
hue 6, change “es” to “ses”, line 7, change “he” 
to “the” 

Page 2S7 Rubin and Sevnngbaus The word 
“gencrallj ” in the last sentence of the second 
paragraph should read “frequently ” 

Pige 292 Hier and Bergeim In line 11 change 
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“sepcimens” to “specimens” and in line 13 change 
“Illinoic” to “Illinois” 

Page 342 Karel and Fleisher Paragraph (G), 
line 4, “7 7” should be changed to read “1 7” 

Page 343 Keith and Buichell In line eight the 
word “fifteen” should lead “thirteen” lanes 10, 
11 and 12 on the next page should be changed to 
read “of hyperpotassenua Potassium salts have 
been used as diuretic agents in chronic nephritis 
and weie given to two of our patients with toxic 
effects Tw'O other patients received test doses of 
5 gm of potassium" In line IS the words “cleycn 


of the fifteen” should read “ten of the thirteen” 
Line 20, the word "eleven” should read “ten” 

Page 37G Tabor, Bnily and Smith The last 
three sentences of the lost paragraph should read 
“The decreased lnppuric acid excretion correlated 
well with the diminished para aminohippuric acid 
excretion The plasma levels of para aminobenzoic 
acid in the presence of liver dysfunction appear 
to be higher than in normal subjects This finding 
is being investigated further as a possible liver 
function test ” 

Page 119 Rubin and Bird Inseit “meal” after 
“soybean oil” in second line of text 


NOTES ON THE CHICAGO MEETING, MAY IS, 19, 20, 21, 22, 1917 


The thirty -first annual meeting of the I'cdcr- 
ation was held at Chicago, Illinois, on M ly 1S^22, 
1947, at the invitation of the Uimcrsity of Illinois, 
in collaboration with the other universities, 
research and teaching institutions in the Clue igo 
area Dr A Baird Hastings, President of the 
American Society of Biological Chemists, w is the 
Chairman of the meeting 
Meetings of the Executive Committee uid of 
the Councils of the Constituent Societies were 
held on the first day , May IS The si lentific 
sessions started at 9 V M on Mond iv, M ly 19, and 
continued until 5 P M on Thursday , M ij 22 
On Monday afternoon a joint session of the Feder- 
ation was held for the first time since the Wni 
penod and proved to be very popular The size 
of the audience considerably exceeded the seating 
capacity (2,500) of the Stevens Hotel Grand 
Ballroom Only three symposia u'crc piesented 
this yeai, one by the Physiologic il Society aid 
two by the Biochemical Society Repo iting the 
procedure of last veai, the Physiological Society 
sponsored a special evening meeting on Monday 
in the form of a symposium discussion Notable 
affairs were the Women’s Reception aid the 
Static Demonstrations on Tuesday ifternoon and 
evening at the University of Illinois, and the 
Smoker on Wednesday evening at the Stevens 
Hotel Several dinners were arranged by Societies 
and smaller groups with special interests 
Although a complete analysis of the legislation 
figures is not yet available, the approximate total 
registration was 2900, divided about evehly 
between Society membeis and non-members, 
1,500 copies of the Federation piogram and 1,200 
copies of the Abstracts issue of the Proceedings 
were sold at the registiation desk Total regis- 
tration showed about a twenty per cent increase 
over that of last year, but the increase in number 
of papers on the program was about fifty per cent 


It w is therefore necessary to arrange for larger 
meeting rooms and to hold from 12 to 14 sessions 
simultaneously in the Stevens, Congress and 
P ilmer House Hotels 

The continuing growth of the Federation in 
tot il membership and size of meetings during and 
since the w ir period has produced a difficult 
situ ition with regard to meeting places It became 
acutely npp irent tint in the future only a few of the 
largei cities could ucconnnodite the Federation an- 
nu il meetings Moreover, it was evident that it 
would be jir ictie illy impossible to depend on the 
veiy pleasant traditional custom of meeting at the 
invit ition of host universities, since no invitation 
h id been forthcoming for 194S The matter of a 
future policy for the in in igement and location of 
the annual meeting became a point of first con- 
sideration by the Executive Committee and the 
Society Councils It was the consensus of opinion 
that the Federation should no longer impose on 
the frequently recurring generosity of the ex- 
ceedingly few university hosts that are located in 
cities with ivuliblc accommod itions After a 
veiy thorough discussion the following significant 
lotions were tiken by the Executive Committee 
uul ipproved by ill Constituent Societies 

1 Decision to hold 19 IS annual meeting in 
Atlantic City the week of March 15 

2 Authoriz ition of funds for additional peison- 
nel in the Feder ition Secretary’s office to organize 
and manage the annual meeting 

3 Acceptance of the resignation of Dr 
Howard B Lewis is Directoi of the Placement 
Service, with a vote of appreciation of his in 
valu ible voluntary service to the Fedeiation or 
the past 15 years Following the recommendation 
of the Committee on Placement Service the 
management of this service yvas delegated to t e 
offico of the Federation Secretary' 

4 Annual assessment per member in all Con- 
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stituent Societies increased to S3 00, $2 00 for 
Federation Proceedings, $1 00 for Federation Sec 
retary’s office 

5 Reappointment of William H Clumbers as 
Federation Secretary Treasurer 

6 Decision to hold a Joint Session of the Fed- 
eration at the 1948 annual meeting, the program 
to be arranged by the Society of Pharmacology and 
Experimental Therapeutics 

7 Invitation of the Local Committee to meet in 
Detroit m 1949 accepted San Francisco or Denver 
tentatively designated for the 1950 meeting 

S The following recommendations of the Control 
Committee in regard to counteracting the increased 
production costs of Federation Proceedings were 
accepted and made effective 

a \n increase in price of Part II (abstracts) of 


the March issue to §2 00, making the co3t of the 
total Volume S4 50 (domestic) and $5 25 (foreign) 
This change will become effective with Volume 7, 
194S 

b Limit the number of reprints to 500 per 
abstract 

c No name shall appear more than once as an 
author in “Read by Title” abstracts 

9 Approved tentative budget for combining 
the staff of the Federation Secretary ’s office with 
that of the Managing Editor of the American 
Physiological Society publications and Executive 
Secretary of the American Physiological Society 


Dr Milton O Lee has accepted the position of 
Executive Director of the combined offices 


AMERICAN PHYSIOLOGICAL SOCIETY 

SYMPOSIUM ON FUNCTIONAL ORGANIZATION OF THE CEREBRAL CORTEX 

PHILIP BARD, Chairman 
Johns Hopkins University 

PATTERNS OF SENSORY REPRESENTATION IN THE CEREBRAL CORTEX 

CLINTON N WOOLSEY 

Department of Physiology, School of Medicine, Johns Hopkins University, Baltimore, Md 


This presentation is primarily a summary of 
results obtained in this laboratory with the evoked 
potential technic (lb) in studies of localization 
patterns in somatic afferent areas of the cerebral 
cortex of a variety of mammals 

Until recently it was assumed that each of the 
principal afferent svstems has one main pathway 
into the cortex Oscillographic studies, however, 
have shown that touch (1, 30), vision (20, 21), 
and hearing (33, 23, 24) at least are doubly repre 
scnted m each hemisphere (Fig 1 B) We have 
termed (30, 27) these dual systems somatic areas 
I and II, visual areas I and II and auditory areas 
I and II, to avoid imputing to them functional 
significances and anatomical relationships before 
these are known Since in each c ise it has been 
customary to refer to area I as the primary re- 
ceiving area it is a natural tendency to use the 
word “secondary” in describing these “second” 
systems It seems desirable, however, to avoid 
tins us ige 

Somitic irea I is the postcentral gyrus of pn 
mates and its homologue in other mammals 
Somatic area II in Uacaca mulatto lies on the 
upper bank of the sylvian fissure between the 


auditory areas of the lower sylvian bank and the 
face subdivision of somatic area I in the post- 
central gyrus (Fig 1 C) It is similarly situated 
between the auditory areas and face area I in 
other mammals (Fig 1 A and B) Since in the 
monkey the face subdivisions of somatic I and II 
adjoin, the systems are in a sense inverted Visual 
area II is essentially a mirror image of visual 
area I and in the auditory system the pattern of 
localization in area II is the reverse of that in 
area I (Fig 1 B and C) As will be seen the pattern 
of organization in somatic area II differs in several 
respects from that existing in somatic area I 
The evoked potential technic When peripheral 
receptors are stimulated in a normal fashion or 
when nerve fibers are excited electrically, an 
“active” electrode placed on the corresponding 
part of the appropriate afferent area of the cortex, 
with a second electrode on some inactive tissue, 
will record a wave like surface positive potential 
of an average amplitude of about 300 microvolts, 
with a rising phase of 3 to 6 msec and a filling 
phase of 10 to SO msec (lb) The necessary con- 
dition for obtaining more or less purely mono 
ph isic responses is rather deep pentobarbit il 
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Fig 1 Somatic, auditory and visual areas of 
rabbit (A), cat (B) and monkey (C) including 
the ipsilateral face area (hatched lines) as defined 
by the following studies rabbit — somatic areas 
I and II (34), visual areas I and II (21), auditory 
area (unpublished data of Woolsey and Walzl), 
cat— somatic areas I and II (1, 15, 25), visual 
areas I and II (20) , auditory areas I and II (33) , 
monkey — somatic areas I and II (5, 31 ; 25, 26) 
visual area (Talbot and Marshall), auditory 
areas (unpublished data of Woolsey and Walzl), 
ipsilateral face area (30) The letters A, M, B in 
the auditory areas indicate the regions of pro- 
jection of the apical, middle and basal turns of 
the cochlea In the diagram of the monkey biain 
the sylvian fissure is represented as spiead apait 
to reveal the insula and the cortex on the upper 
and lower banks (From Woolsey and Fairman 
(30)) 


anesthesia sufficient to reduce spontaneous 
activity to a minimum The evidence indicates 
that the surface positive w ivc signals the arrival 
of impulses at the cortex md that negativity 
developing ifter the positive wave, with lighter 
uicsthesm, may be associated with activity 
leaving the cortex (S, 2) Thus for the mapping of 
afferent ire is a depth of anesthesia sufficient to 
block synaptic tr iiisnnssion in the cortex is de 
sir ible 1 his state is reached only after the animal 
h is been under continuous pentobarbital anes 
tliesi t for several hours It is the condition under 
which most of our studies have been made The 
lesults, therefore, define the simplest and most 
direct rcl itionslups existing between the pe 
riplier d receptor surf ices uid the cerebral cortex 
We believe it is important to describe these 
rel itions in det ul before proceeding to a study 
of more compile itul connections such as tho=e 
which m ly be demonstr ited by combining the 
evoked potent! il and the local strychnimzation 
methods 

Mapping methods Two procedures have been 
employed for defining the relations of peripheral 
receptor surf ices to the cerebnl cortex With the 
first, in the c ise of somatic sensibility', the cortex 
was explored millimeter by millimeter and for 
each cortical point ex mimed the cutineous area 
cipibleof ictiv iting that point was defined Data 
so collected were trmsformed into figurine charts 
in which eicli figurine, mounted in its proper 
geometric il position on an enlarged drawing of 
the brun, lllustnted the cutaneous area related 
to that cortical point Examination of such charts 
(5, 6, 30, 31) shows the systematic manner in 
which the cut ineous surface is projected onto the 
cortex Etch figurine shows that a slightly' dif- 
ferent part of the body is related to each successive 
cortical point The are i of skin concerned varies 
inversely' with the degree of cortical represen- 
tation for the part 

Although the cutaneous area related to a 
cortical point is different for each point, inspection 
of the charts will show that a particular spot on 
the body surface sends impulses to many different 
cortical points This fact is most directly demon- 
strable by the second method of study in which 
a fixed spot on the skin is stimulated while the 
recording electrode is moved point by point over 
the cortex (17, 30) These two methods of study 
show' that a kind of “pomt-to-pomt” represen- 
tation is accompanied by a more diffuse projection 
and one may imagine that these two aspects of the 
pattern of representation subserve respectively 
some aspects of the functions of localization and 
integration in the cortex 

The pattern of representation in somatic area 1 
the postcentral gyrus and its hotnologues When the 
sensory sequence revealed by the figurine chirts 
of the monkey (5, 6) was compared with the ac- 
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cepted sensory sequence for man (18) certain new 
features became evident m the former In the 
first place the sequence for the leg was not hip, 
knee, ankle, toes, perineum, but hip, knee, ankle, 
toes, ankle, knee, hip, perineum Between the 
trunk and toe areas the prea\ial aspect of the leg 
was found, whereas between toes and perineum 
the postaxial aspect of the leg appeared In 
addition, the occipital aspect of the head was 
found to be represented near the trunk area 
medial to the center for shoulder and upper arm 
These findings led to an analysis of the postcentral 
area in terms of dorsal roots and dermatomes 
(31) The analysis showed that the spinal segments 
from the last caudal through the first thoracic are 
projected onto the contralateral paracentral 
lobule and postcentral gyrus in the same serial 
order as that in which they are arranged m the 
cord and with overlapping at the cortical level 
comparable m degree to that seen in the corre- 
sponding dermatomes The serial order of the 
cervical segments is retained, but on projection 
to the corte\ these segments are reversed en bloc 
This reversal brings the cortical fields of the upper 
cervical segments in continguity with the cortical 
fields of the upper thoracic segments and places 
the cortical field of G'j adjacent to that of the 
trigeminal nerve The cervical reversal accounts 
for the fact that hand and face areas adjoin m the 
cortex and it also offers an anatomical reason 
for the face, arm and leg subdivisions revealed 
by local strychmmzation (9) 

This analysis of the pattern of localization in 
the postcentral g>rus in terms of dorsal roots has 
since been confirmed for the leg area by defining 
the cortical area of responses evoked by direct 
electrical stimulation of the dorsal roots (29) 
In addition, however, two new sets of facts have 
appeared Besides the postcentral responses which 
reflect the dermatomal sequence, other postcentral 
potentials occur which can be accounted for 
satisfactorily on the assumption that they are 
derived from proprioceptive afferents in the root 
stimulated Moreover, unlike tactile stimulation 
alone, under deep pentobarbital anesthesia, 
dorsal root stimulation evokes responses also in 
the precentral motor cortex The distributions of 
the precentral responses for various roots suggest 
that afferent impulses terminate in a definite 
way m relation to the pattern of representation 
in the motor area These observations suggest 
methods for studying proprioceptive localization 
in the cortex 

That the fundamental pattern of representation 
in somatic area I is basically the same in various 
mammals is suggested by studies which have been 
made on the macaque (2, a, 6, 31) and the spider 
(7) monkeys, on the chimp uizee (32), the cat 
(1, 2, 13, 30) the rabbit (2, 34) and the pig (30) 
Even in the rabbit where the hindlimb area is 


quite small there is differentiation within somatic 
area I of centers for pre- and postaxial surfaces 
of the hindlimb (Fig 1A) 

On the other hand, the degree of development 
of the various portions of the basic pattern differs 
from species to species according to the particular 
somatic differentiations of the individual species 
This is well illustrated by the detailed pattern 
within the hand and foot areas of the monkeys 
(31, 7) by the highly developed tail area of Aides 
(7) and by the very large snout area of the pig 
(3, 30) The face area illustrates well both the 
fundamental similarity of the basic pattern in 
different species and the variations in development 
of the various parts of the face area These sinu- 



Fig 2 Diagrams of the face areas of rabbit, cat, 
pig and monkey to show homologous subdivisions 
defined approximately by the continuous lines 
and labeled as follows 0 — ear, E — eye, N — 
nostril, U — upper lip, M— mouth, hatched lines — 
ipsilateral face (lips, tongue and buccal cavity), 
L — lower lip, C — side of face The positions of arm 
area I and the face (F), arm (4) and leg (L) 
subdivisions of area II also are indicated 

lanties and differences are illustrated m Fig 2 
The diagrams are explained in the legend Data 
for the pig are incomplete 

Fig 2 may also serve to explain why' we have 
chosen to draw the diagrams of the brain upside 
down, although it is only with the figurine charts 
that the desirability of so doing is really clear 
The reason is that when the face area is viewed 
in this manner its various parts — car (O), eye (E), 
nostril (N), upper lip (U), mouth (M), lower lip 
(L) and side of face (C) — show the same relation- 
ships to one another as do the corresponding parts 
of the actual face 

The ipsilateral face area In somatic area I the 
relationship of cortex to skin is strictly' contra- 
lateral except for a portion of the f ice subdivision 
This we have called the ipsilateral face irea It 
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Although a lessei topical arrangement has been 
outlined upon the second sensory ireas of each 
of these three lobes, then anatomical relation 
to peripheral end organs has not been determined 
The remainder of the coitical mantle belonging 
to the parietal and occipitil lobes lcceivc a\oncs 
from thalamic nuclei which are not directly ic- 
lated to peripheral systems On the other hand 
the gieater poition of the cortical mintle of the 
temporal lobe seems to be dependent upon inter- 
cortical systems 

Unlike the three posterior lobes, the frontal 
lobe is organized about the origin of a motor 
system which stems fiom its precentral gyrus, 
the coiticospinal tract A second motor area 
comparable to the second sensory are is of the 
three posterior lobes is found w ithin the operculum 
of the front il lobe, hiving i reversal of topical 
localization similar to tint found within the 
second sensory are is (B uley , personal com- 
munication) The region of the frontal lobe known 
as the area frontalis agranulans (areas 4 and G) 
shares a corticipetal projection system from i 
thalamic nucleus which in turn is not related to a 
peripheral sensory system, but nther to an 
enormous bundle of nerve fibers stemming from 
the nucleus dentatus of the cerebellum The 
remainder of the cortic il m intle of the front il 
lobe, the area frontalis grunulms, receives its 
corticipetal systems from the mterioi indmedi.il 
nuclei of the thalamus 

The control of movement by the cerebral 
coite\ is mediated bv the a\oncs of nerve cells 
which lie within its third, fifth or sixth 1 ivers 
and teinunate upon neuiones found within sub- 
cortical groups of nuclei These ixones can be 
grouped is corticifugnl si stems which sh ire com- 
mon teiminations (see Hines 1943 foi icferences) 
Each of the four major divisions of the neopalhal 
mantle in the macaque is the ongin of corticifugal 
systems which terminate within the nuclei of 
the doisal thalamus, the nuclei of the brachtum 
pontis and the reticulai foimation of the medulla 
oblongata The superior colliculus in the nudbrain 
receives axones fiom the fiontal lobe (aiea 4), 
the parietal (area 7, Peele 1942), and the occipital 
(areas IS and 19) and the inferior colliculus from 
the temporal lobe, while the pretectal nucleus 
receives fibers fiom aieas 5 md 7 of the parietal 
lobe The nucleus ruber receives corticifugal 
axones from areas 4 and 6 of the frontal lobe, 
and the subthalamus, fiom those aieas and fiom 
4s, although neithei of these nuclei receive any 
fibers from either the occipital or the parietal 
lobes On the other hand the substantia nigra 
receives corticifugal systems from areas 4, 4s, 6, 
and 8 of the frontal lobe, fiom the superior gyrus of 
the temporal lobes and from areas 3 and 5 of the 
parietal lobe The whole of the parietal lobe and 


area 1 of the front il lobe send axones directly 
into the spinal cord, comprising the pnrictospinal 
ind the frontospin il tracts (Wagley, 1915) These 
two tracts p iss through the p\ ramids on their way 
to the spinal cord Because of usage and function, 
only the frontospin il trict which stems from 
arei 1 is cl issified as pyrinndal or corticospinal 
The remaining corticifugil systems are classified 

The gre iter proportion of this striking array 
of extr ipy r imidal systems stems from the frontal 
lobe Nevertheless, e ich of these four lobes share 
certain ternnnils for their efferent fiber systems 
ind suggest a simil ir motor orgamz ition within 
c ich lobe On the other hand the greater variety 
of extrapy r imidal fibers, origin iting within the 
frontal lobe, particularly its greater posterior 
division suggest i motor org imzation peculiar 
to it done 

In the frontal lobe, the txxo great cyto 
architectonic regions, namely, the area frontalis 
granulans, known as the prefrontal cortex, and 
the arei front ills ignnulins, known as the pre 
central motor cortex, form 1 convenient line of 
demvrcition for the inilysis of the contribution 
of this lobe to motor ictivitv Because of certain 
sum! intics in the results of electrical stimulation 
of the former with those obtained from the surface 
of the junction il regions of the three posterior 
lobes, the motor activitv of the anterior division 
of the front il lobe will be considered with them 

Eich lirge division of the monkey , ’s cortex has 
its ulversivc field md its own quieting effect 
The anterior ulversivc field in the frontal lobe 
extends from the anterior border of area 6 over 
area S ind encroaches upon Brodmann’s area 9 
The posterior field spreuls over the junctional 
region of the p inet il ind occipital lobes with the 
superior gy'rus of the temporal lobe The adversive 
movements x nried from simple conjugate devi- 
ation of the eyes to tint of held and eyes In the 
anteuor field these adversive movements became 
moie compile ited, under light anesthesia, to 
include the axis, the extremities and even the 
tail Orientation of the ears were obtained in all 
except the pariet il adversive field The quieting 
effect, ciusing cessation of spontaneous movement, 
conferring upon the ininiil i curious appearance 
of attentive repose, w is a generalized effect 
This effect vv vs most easily obtained from the 
anteuor field on the lateral surface of Brodmann’s 
area 9 and from the three posterior fields 

Three of these fields y lelded other movements 
of the eyes Opening of the eyes and dilation o 
the pupil (Smith, 1944) were elicited from the 
frontal field, convergence, from the paneta e 
(Tower and Hines, unpublished) and closure of 
the eyes and constriction of the pupil from e 
occipital field (Walker and Weaver, 1940) Outside 
of these particular areas electrical stimul ition 
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of the area S around the caudal end of the fissura 
principalis (or sulcus rectus) evoked nystagmus 
as well as conjugate devution of the e\es and of 
area 9 (Brodmann) dorsal to that fissure deviation 
of both eyes either upw ard or downward Stimu- 
lation of area 17 of the occipital lobe in the 
macaque (Walker and Weaver, 1940) oriented the 
eyes toward the visual field represented in the 
part stimulated 

Besides movements of the ey es electrical 
stimulation of areas S and 7 (Peele, 1944) evoked 
elevation of the contralateral shoulder (sometimes 
both shoulders) with or without protraction of 
the whole upper extremity The temporal and 
occipital fields yielded a complex movement 
called by Tower and Hines (unpublished) a reach- 
ing and grasping act 

Unrelated to any of these results, electrical 
stimulation of that part of the cingulate gyrus 
(Smith, 1945) which lies in the frontal lobe pro- 
duced a complex of responses These responses 
included opening of the eyes and dilatation of the 
pupils, changes in facial expression, vocalization, 
pilo erection, changes in respiration such as 
arrest, accleration, increase in inspiratory tone, 
slowing of the heart beat, increase or decrease in 
arterial pressure, as well as cessation of muscular 
moiements with relaxation of existing muscular 
tension 

Of these motor fields only that of area 17 was 
found within a primary sensory projection area 
Each of the other motor fields was umelated to 
such an area Rather the\ are found in those 
cortical regions, which receive incoming fibers 
from the thalamic nuclei of integration The 
frontal field receives thalamocortical fibers from 
the medial nucleus, in which Walker (193S) con- 
siders som itoscnson and visceril impulses are 
synthesized, the parietal field, from the nucleus 
lateralis posterior which seems to combine com- 
plex somatosensory functions, and the occipital 
and temporal fields as well as the most posterior 
border of the parietal, from the pulvinnr in which 
somiesthetic, visual (?), and auditor! functions 
mar be correlated 

All of these activities obtained fir from the 
site of origin of the frontospiml division of the 
py rimid d tract ire clearly extra px ramidal and 
suggest that orientation of head and of eyes are 
related to a complex unification of somaestlietic 
sensibility with other tapes of sensibility at the 
thalamic le\el It is interesting to note that 
convergence of the eves was elicited only bx 
stimul ition of the pariet il field In the macaque 
comergence of the eyes reiites to stimuli origi- 
nating from the surf ice of the body Constriction 
of the pupil so far h is been found only in the oc- 
cipital field (Ferner, 1S7G, Walker and Weaver, 
1940) Of the regions under consider ition reaching 


and grasping can be related to the synthesis of 
sight or of hearing with other types of sensibility 
Only in the frontal field did adversion reach 
completion, such that the orienting movement 
involved the total musculature upon the contra- 
lateral half of the body Does this finding indicate 
the importance in the economy of the animal 
body of the synthesis of somaesthetic with visceral 
functions’ At the present time the motor activity 
contributed by the anterior limb of the cingulate 
gy rus seems to be a special case 
The area frontalis agranularis, the precentral 
motor cortex, becomes a clear cut extrapyramidal 
field only after elimination of the pyramidal 
projection system by' surgical intervention (Tower 
and Hines, unpublished) Under tlus condition 
electrical stimulation of any part of this cortical 
region results in non topical contraction and non- 
topical changes in tone of skeletal muscle Both 
of these evoked activities manifest a certain 
organization which in a rough way can be allo- 
cated to the architectonic subdivisions of this 
region, namely, area 6, area 4s, and area 4 
The non-topical contraction of skeletal muscle 
becomes complex movements characterized by 
definite sequences which suggest the innervation 
not only' of bram stem mechanisms but possibly 
of different brain stem mechanisms The simple 
flexor and extensor synergies first described by 
Foerster for man, may in the macaque under 
light anaesthesia become elaborated into an act 
Thus, the flexor synergy', obtained from both 
lateral and medial surfaces of area 6 encroaching 
upon 4s posteriorly and area S anteriorly may 
become a complex reaching and grasping act in 
which the fingers are equally flexed and the thumb 
adducted The extensor sx nergy ex oked from the 
anterior border of area 4 and the adjacent area 6 
max become a fullx dex eloped diagonally organ- 
ized actixity Stimulation of posterior area 4 
(pyramids surgically dixuled) may produce less 
completely developed forms of diagonally organ- 
ized actrnty as well as symmetrical extension 
of all four extremities frequently followed by 
flexion of one of the four Although these par- 
ticular sequential contractions of skeletal muscle 
max be ex oked from any part of posterior area 4, 
the action is most vigorous and at lowest threshold 
when the stimulating electrode is localized either 
above or below the superior precentral fissure, 
ie, upon the interregion il border between the 
pyramidal leg uid arm fields Besides these 
movements, the stimulating electrode elicited 
from the lateral surface of area 6 a frontal ori- 
enting moxemeut which brings the head, eyes, 
and ears to the midfrontal plane and suggests the 
state of being on the alert 
So far the electrical exploration of the whole 
of the cortical mantle of the macaque after surgical 
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division of the pyramids has not evoked all 
patterns of movement observed in the living 
pyramidal preparation (Tower, 1910) On the other 
hand the extrapyrnmidnl activity elicited by the 
electrical stimulation of the ceiebi il cortex in the 
cat (Tower, 1936) is almost equivalent to the total 
activity of the decorticated cat Consequently, 
Tower concluded that stimul ition of e\tr i- 
pyranudal pathways in that animil elicited 
patterns of activity determined ilmost cntiicly 
by integration of subcortical centers This dis- 
crepancy between the extrapyramid d organi- 
zation observed m the living bilateral pyramid d 
monkey and the results of stimulation of corticifu- 
gal systems may h ive two interpretations Either 
the conditions under which these stimul ltions 
are performed in the monkey preclude duplication 
with the observed motor activity in living ammil 
or extrapyranudal activity may be organized in 
some manner at the cortic il level V migr ition of 
the integration of extrapv ranndal movement to 
the frontal lobe in the monkey is suggested 
by the finding that the electric current is vble to 
elicit all movements observed during life m a 
macaque from which both fiontd lobes, sparing 
the face areas, had been removed Although e ich 
lobe in the monkey has its own extr ipy ranndal 
motor field each of those m the front d lobe is 
more developed than any one of those found in the 
three posterior lobes 

Moreover, the area frontalis agr mill ins in the 
macaque has its own extrapyranudal inhibitory 
action against tone Inhibition of tome extension, 
i e , standing tone, is obtained from the interior 
division of area 4, whereas, inhibition of tome 
flexion and release of the grasp is evoked from 
area 6 The inhibitory action against standing 
tone is predominantly contralateral and dwjys 
more effective on the arm than on the leg regard- 
less of the locus of the stimulating electrode 
The inhibitory action against tome flexion is 
effective bilaterally, contralaterally or lpsi- 
laterally and follows no predetermined sequence 
Release of the grasp is often a separate result and 
its locus is restricted to the anterior border of 
area 6 

The results of differential ablation of these two 
areas are in a way reciprocals of those of 
electrical stimulation For removal of area 6 was 
followed by the appearance of the grasp reflex 
stronger and more enduring in the contralateral 
hand than in the foot Removal of the anterior 
border of area 4, that is, of 4s produced exag- 
gerated standing tone, brisk, irradiating tendon 
reflexes, hypertonus of the clasp-knife type differ- 
entially distributed, clonus, and a minimal 
residual paralysis (see Hines, 1943, for refer- 
ences) 

In resume the extrapyranudal activity within 


the area igranul ms frontalis presents a double 
organization Electric d stimulation of area 6 
produces complex reaching and grasping acts and 
inhibits tonic innerv ition of the flexors and re 
leises the gnap, while that of area 4s and its 
anterior nncctant 0 produces diagonal movements 
used in progression and inhibits standing tone 
Ami when the pyramids ire divided, electrical 
stimul ition of ire i 4 is able to produce complex 
movements of ill four extremities as well as re 
lease of their tonic extension Therefore, both 
motor and inhibitory action resides in the extra 
py ranndal sy stems not only of area G but also of 
the whole of area 1 

This multiple activity of area 4 develops differ 
cntiaily in the fetal and infant macaque (Hines 
and Boynton, 1910) The nonpyramidal type of 
movement, c died liolokinesis, can be elicited by 
electrical stimulation with the 60 c p s sine wave 
current m fetuses of 66 to 125 days gestation, the 
pyr lnmltil ty pe, called ldiokinesis in those of 135 
to 162 days gestation Ihc re ictive points for idio- 
kinesis ire clustered posteriorly' and separated into 
three topogr iplucal islands by silent areas or loci 
which yield liolokinesis, relaxation of tone (cha- 
ssis) or even tonic innervation of skeletal muscle 
\fter birth, with the pissage of time, ldiokinesis 
encroaches upon the more rostral areas in the pre- 
centr il gy rus On the interregional borders sepa- 
rating the three topographical areas liolokinesis 
gives way to ldiokinesis so that beginning with the 
fourth postmtnl month liolokinesis and chalasis 
are most e lsily evoked only from the anterior bor- 
der of area 4 Nevertheless, in serial stimulation, a 
locus which yields ldiokinesis may later yield both 
liolokinesis ind chalasis when stimulated with a 
current of different frequency and intensity The 
electric current apparently even with the pyramids 
intact is able to activate corticifugal systems other 
than the frontospinal tract 

The holokinetic movements so characteristic of 
the fetal and infant precentral gyrus of the ma- 
caque form a complex group —1) Movements of 
neck and pectoral girdle musculature and of a few 
muscles attached to that girdle, 2) rhythmical 
movements of the lips (sucking) and of the tongue 
(licking), 3) rhythmical movements of the upper 
extremity, 4) behavior patterns and 5) patterns of 
progression Movements of the shoulder girdle and 
muscles attached to that girdle and of neck mus- 
culature were produced by 7 stimulation of the de- 
finitive face areas in fetuses (66-125 days) before 
any sign of py ranndal movement was present 
Rhythmical movements of bps and of tongue were 
evoked from the face area m older fetuses (135-16- 
days gestation) and in newborns, and rhythmical 
movements of the upper extremity from the ante- 
rior border of the arm area in newborns at a time 
m development when these areas rarely yielded 
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ldiokinetic movements to exploration by the stim- 
ulating electrode Tw o behavior patterns n ere elic- 
ited, one from the leg area (infantile defecation 
pattern) and one from the face area (nursing) dur- 
ing the period in development when they were 
dominant in the infant monkey’s activity The in- 
fantile defecation pattern was never obtained in 
its entirety The fractions elicited were, — 1) re- 
traction or protraction of the pectoral girdle or of 
the arm with elevation of the tail, 2) elevation of 
both shoulders and extension of the tail, and 3) 
flexion of the contralateral elbow and elevation of 
the tail The nursing pattern w as evoked as a w hole 
or in part The total nursing pattern includes not 
only rhythmical movements of lips and of tongue 
but also rhythmical flexion and extension of the 
arms as well as periodic extensor thrusts of both 
legs The patterns of progression obtained w ere the 
diagonal and the gallop This variety of move 
ments was not elicited by purposively stimulating 
the precentral gyrus w ith supra linnnal intensities 
of the sine nave current, but rather in the course 
of the attempt to discover the linnnal intensity for 
the area 

Reciprocal innervation of Sherrington so easily 
produced by electrical stimulation of the mature 
precentral gyrus of primates seems to be m abey 
ance during the first postpartem month For ex 
ample the three movements w hich are among those 
which suffer most severely in the adult macaque 
subsequent to ablation of area 4, protraction of the 
arm, retraction of the leg, and supination of the 
forearm are not evoked by cortical stimulation of 
area 4 until after the increased resistance offered 
by their respective antagonists are on the wane 
This finding suggests a correlation of maturation 
of a “chalastic mechanism” with that of pyramidal 
initiation 

Fixation was also elicited from these immature 
cortices by stimulation of loci on area 4 (a few on 
area 6) Fixation of proximal musculature, accom 
pamed by active contraction of distal musculature 
can be obtained by stimulation of points so located 
that contraction of distal musculature is an- 
ticipated 

A differential distribution of tone was at times 
elicited by the stimulation of the interregional bor- 
ders of the leg, arm, and face areas as well as on the 
ventral and anterior borders of the precentral gy- 
rus Chalasis or the relaxation of tome innervation 
was obtained not only by stimulation of the pre- 
central gyrus but also of area 6 

It is apparent that the contribution of the pre 
central gyrus to the motor ictmty of the growing 
monkey cannot be read m terms of the maturation 
of a single corticifugal unit Although the cortico- 
spinal tract aids in the fixation of proximallj lying 
muscles, initiates discrete and cooperating move- 
ments, there are activities in which it takes no 


part Certain types of holokinesis, chalasis, and 
tonic innervation are independent of its activity 

At the present time more extrapyranndal corti- 
cifugal systems stem from area 4 than we know 
functions to allocate to them Further, the fronto- 
spinal tract is not in itself a single unit Whether 
interrupted in the py ramids or at the cortical level, 
degenerating myelin is found at the base of the 
dorsal horn, in the region of Clark’s nucleus and 
among the mtermediolateral column of nerve cells 
in the thoracic levels as well as among the large 
motor cells of the ventral horn 

Consequently , supra threshold stimulation of the 
precentral gyrus of any animal would perforce 
elicit a multiplicity of muscular responses That 
Murphy and Gellhorn (1945) obtained movements 
of various joints of the limbs or of muscles of the 
face in co extensive areas and considerable overlap 
betw een the leg and arm or the arm and face sub- 
divisions is to be anticipated Holokinetic move- 
ments obtained m the infancy of the macaque 
should be able to be elicited later It is a matter of 
regret that these investigators did not analyze the 
movements they produced Had such an analysis 
been made we might have gained more knowledge 
about the contribution to motor activity of some 
of the mam, extrapyranndal systems originating in 
this region, or perhaps of some of the several ter- 
minations of the frontospinal system itself 

When the precentral gyrus of a primate is stimu- 
lated with threshold intensities of the sine-wave 
current topical contractions of skeletal muscula- 
ture are elicited These results fall naturally into 
contraction of single muscles or parts of muscles, 
that of extensor or of flexor groups of muscles as 
well as coinnervation of both flexor and extensor 
groups which in their sequence of contraction re 
semble the patterns of movement used by the pri- 
mate in question 

Under nembutal anaesthesia the results of stim- 
ulation of the precentral gyrus of the macaque 
w ith threshold intensities of the 60 c p s sine w ave 
current in the hands of Woolsey (1938) revealed a 
detailed pattern of representation of the skeletal 
muscular system in terms of basic motor arrange- 
ments within the spinal cord In the “leg” area, be- 
tween the fields for tail and trunk, muscles derived 
from the dorsal sheet, extensors and abductors, 
were found represented on the medial surface, 
those derived from the ventral sheet, flexors and 
adductors, on the dorsolateral surface In the arm 
area the extensors anil the flexors for each segment 
of the upper extremity alternate m strips which 
cross the precentral gy rus anterioposteriorly The 
distal muscles of the arm, in particular the small 
muscles of the hand are represented in a well de- 
fined strip through the area for the trunk and the 
shoulder as well as in the accepted field for the 
hand Behind the central fissure at a corresponding 
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level of the precentral gyrus Woolsey, Marshall 
and Baid (1942) found represented the postnxial 
skin field of the arm which is innervated by Ti and 
Ts On the motor side the muscles of the h uid and 
wnst are also supplied in part by these two levels 
Since the muscles of the hand are also supplied by 
the lower cervical levels of the spinal cord whereas, 
muscles of the proximal segments of the forelimb 
are supplied by higher cervical levels, Woolscy 
therefore suggests that these findings for the loci 
of the muscles of the hand could be expl lined by a 
reversal of cervical segments in their cortical pro- 
jection similai to that described for the sensory 
system in the postcentral gy rus 
Even in the face area Woolscy found that the 
topical localization of reacting muscles projected 
on the precential gy rus is ilmost the mirror lmige 
of the topical localization of the skin area on the 
postcential gyius, is delimited by evoked poten- 
tials (Woolsey, Marshall and Bard, 1912) For ex- 
ample the ipsilateral motor face area on the pre- 
central gyrus lies adjacent to the ipsilateral skin 
area of the face on the postcentr il gv rus across the 
central fissure 

Further, there is overlapping of cortical fields 
for muscle groups comparable to the overl ippmg 
of coitical fields for peripheral skin are is, and in- 
dividual muscles are in iximally represented in spe- 
cific pails of the precentral gems just is ire is 
of skin aie maximally represented it pirticulir 
points on the postcentral gyrus 
That there is in the precentril gyrus of the ma- 
caque a det tiled pattern of representation of the 
skeletal muscular sistem and that the basic plan 
of this pattern can be nnah zed in terms of muscles 
has been confirmed by i meticulous study of the 
muscles acting upon or over the ankle joint 
Chang, Ruch, and Wird (1947) recoided myo 
graphically the simultaneous responses of S mus- 
cles The conti actions of these S individu il mus 
les were isometrically lecorded and their 
threshold and Iatencv of lesponse measured during 
a systematic exploration of the dorsolateral sur- 
face of the precentral gyrus of nine macaques 
(Goodwin thyiatron stimular set for a frequency 
of 60 c p s , pulse duration 0 5 milliseconds, period 
of stimulation, 4 seconds, interval between stimu- 
lations, at least 3 minutes ) 

Studied in this manner only one focus for each 
muscle was found, while the focus of repiesent- 
tion of two muscles was never discoveied at ex- 
actly the same locus although the fringes of these 
loci for different muscles overlap to a greater Or 
lesser extent Further, there were intervening si- 
lent areas for the 8 muscles attached to the myo- 
graph The anatomical flexors were less responsive 
than the anatomical extensors, for the flexor point 
was excitable only to near threshold stimuli With 
a stronger stimulus the contraction of the flexor 
muscle was diminished or completely suppressed 


r Ihcsc investigators concluded that the Betz cells 
which activate a given muscle are not uniformly 
spread throughout the region of area 4 which they 
studied, rather, they are concentrated into fields, 
the focus of which is peculiar to that muscle And 
anatomically these giant cells are concentrated in 
nesto 

The findings of Chang, Ruch, and Ward not only 
support the anilysis of Woolsey but also demon 
stratc that the topical motor activity of the pro 
central gyrus cm lie elicited electrically without 
its concomitant of topical inhibitory activity Fur 
thermore, Bosnia and Gellhorn’s (194C) electro 
myogr iphical studies of response of antagonistic 
flexor and extensor muscles to the stimulation of 
the “motor” cortex show tint these muscles (in 
cat and monkey) under cert un conditions can be 
caused to contract simult meously without an ini 
ti il phase of inhibitory activity within the oppos 
ing muscle Consequently, contnction of single 
muscles and coinnervation of opposing muscles can 
be obtained by stimul ition of this cortical tissue 
without evidence of the reciprocal innervation of 
Sherrington uul Herring (1S97), which Walshe 
(1916) considers to be “the essence of motor re- 
sponse to cortic il activitv ” 

This “essence of motor response” aroused at the 
cortic il level by the electric il current isintiinatelv 
rel ited to the liitictness of the pyramidal tract, 
for topical contraction of the igomst and its re- 
ciproc il of topic il inhibition of antagonist disap 
jiear together ifter the pyrinuds are severed 
(Tower mil Hines, unpublished) And thereafter 
neither of these ictivities cm be elicited from the 
precentril gvrus Rccijirocal innervation may be 
considered leas is a specific product of cortical 
activity as such tli in is a fund imental character- 
istic of the segment il mechanism upon which the 
cortico spinal system is able to ict 

Walshe (1946) h is uiged tli it 1) because no man 
can voluntauly contract a single muscle and 2) be- 
cause no single muscle or groups of muscles are 
completely piralvzed subsequent to destroying 
lesions of the precentril gvrus, the basic plan o 
representation of muscles in that gyrus, as out- 
lined by Woolsey, and bv Chang, Ruch, and V ir 
cannot exist The in ability of man or of monkey to 
contract a single muscle voluntarily does not ab- 
rogate an anitonucal relation between the clusters 
of laige nerve cells in area 4 and the motor nuclei 
of the spinal cord If no st ible anatomical relation 
between these two regions exists, what a mime e 
these men have w rought 1 

It is true in the macaque that small ablations ot 
this cortical tissue rarely paraly ses a group of n ' us 
cles Rather, they leave the animal dependent 
upon what remains of the pyramidal and extra- 
pyramidal systems for the innervation of muscula- 
ture If only, the extrapyramulal systems remain, 
all discrete use of skeletal muscles vanishes But, 
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if, for example, both of these s} stems remain in 
both arm and face areas, these areas are still un- 
able to confer upon the monhej the hand like use 
of the musculature of the lower extremity so char- 
acteristic of his normal activity Furthermore, the 
presence of each of these sj stems in both face areas 
does not modify the picture of use of skeletal mus- 
cle of the extremities from that which character- 
izes the monkey from which all of area 4 has been 
removed bilaterally Apparently, the animal w ith 
the former type of operation is unable to utilize 
the movements of the extremities elicited from the 
face area by Murphy and Gellhorn with supra 
threshold stimuli 

There is no one for one correspondence between 
the results of electrical stimulation of the cortical 
surface and the utilization of skeletal muscle bj 
the living primate We have no method of duph 
eating the multiple impulses which pin} upon the 
corticifugal sjstenis in the normal intact animal 
And also it is not possible to interpret upon the 
basis of known anatomical relations of an} part of 
the central nervous sjstem, its functional contn 
bution to the economj of the living animal 

It is not a question of discrete representation 
versus mass representation of musculature within 
the precentral gjrus Both exist Anj anal} sis of 
the control of movement made by the precentral 
gj rus, based alone upon the destroy ing lesion must 
consider not onl} the activit} of all the corticifugal 
systems which stem from that tissue but also all 
of those which remain in all parts of the cortical 
mantle Important as these corticifugal s} stems 
are the functional contribution of the corticipetal 
sj stems must not be forgotten nor that of the in 
tercortical ones 


In conclusion, each of the four lobes of the mon- 
kej ’s neopallium has its own adversne field and 
its own quieting effect, located within that part of 
each lobe which receives corticipetal fibers from 
thalamic nuclei of integration Onl} the occipital 
lobe in subhuman primates has a motor field w ithin 
its primary sensor} area When given the opportu- 
nity to control motor performance w ithout the aid 
of the frontal lobe, the three posterior lobes fail to 
maintain posture or to initiate progression 

Indeed, we might say that the frontal lobe has 
virtually cornered the control of movement In 
particular the anterior division of the precentral 
motor cortex has assumed the activation of the 
least stereotyped extrapyranndal action and the 
control of inhibitory action against tone, which is 
unassociated with the pyramidal umt The pos- 
terior division of the precentral motor cortex has 
a basic organization, which is topical both for mo- 
tor activit} and for inhibitory action against tone 
These topical activities are dependent upon the in- 
tactness of the cortico spinal s}stem Besides this 
discrete organization for the control of skeletal 
muscle, there exists in the same cortical field, a 
mass organization which survives pyramidal sec- 
tion and is capable of producing not onl} non top- 
ical motor action but also non topical inhibitory 
action against tone Both of these systems play 
their part in the control of movement Under no 
known experimental conditions can the electric 
stimulation of extrap} ranndal motor fields }ield 
topical contraction of skeletal musculature In- 
deed, it is the discrete organization of skeletal 
muscle which distinguishes area 4 of the precentral 
g}rus from all the remaining motor fields of the 
neopallium of the primate’s cerebral cortex 
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The experiments that gave use to the follow n>g 
notions weie all petformed on the prnnites, Ma- 
caco mulatto and Pan satynis, although the counts 
of neurons are usually on m in In ill of them tin. 
cerebial cortex h is come to outweigh md, in neu- 
rons, to out-numbei the rest of the central nei voUs 
system As in all such evolutions of the ccjiliiilu- 
end of the dors il pi ite, mere sue permits greater 
distinction of functionally dissuml ir portions u»d 
of then vinous paths of communication But 
with its majority his come not onl\ m uiulert ik- 
ing of selected functions of more i md il portions 
of the dorsal plate and a control of their activity 
bx limpulses projected upon them (1), but tlso iU- 
terfeicnce with the execution of then functions by 
impulses upon one or more of the s\ stems rel lung 
then signals toward the find common pith (2) 

Some of those systems, six the cortico ponto- 
cerebello dentato rubro spin il (3), liaxe lost »o 
much of their projection upon the cord tli it the 
output of their renin mts returns in no sin ill meas- 
ure to the cortex (4), so rel iting its events indi- 
rectly In pnmates, the pluialitj of ill lower neu- 
rons aie thus re entrantlj involved \.moHg 
remaining caudad sj stems, I know none which 
does not leceive, directlx or indiieetlx, sign ils 
from the coitex, nor my sectoi of the cortex tli it 
does not signal to some of them But, is thex still 
receive their proper jieripheril iffeients their out 
put is the lesult of it least two streams — one from 
the cortex and one or more from elsewheie in the 
dorsal plate (5, 6) 

To that great extent to xxhieli its iffeicnts uifoim 
it of the penpheral consequences of the letion of 
its own efferents (7, 8, 9), uij sx stem is p u t of the 
path of a reflex And most if not all purely reflexive 
action is negative feedback (10) tending to leduce 
all deviation from an intended peripheral state 
measuied by the afferents (11) Left to itself eiph 
such circuit is homeostatic (9) But, to that extent 
to which its cential neivous components can be 
influenced from elsewhere, notably the cerebrum, 
it can be made to seek otliei states oi, to use »n 
engineer’s teim, be leduced to a setvo mechanism 
(11) Nothing but the name is new 
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In 1820 Sir G'h irles Bell re id his famous p iper on 
the nervous circle (7) before the Itojal Society, 
md in 1S08 Clerk Maxwell re id Ins on the gover 
nors of steam engines (12), with much of the math 
cm itics required for these negitixe feedbick, or 
reflexive, sx stems (11) Hid Hughlings fackson 
founded Ins h> jiothcsis (1 1, 15) ujion their ideas in 
ste id of resting it on Herbert Spencer’s Epicurean 
jisxehologx (10) he would certainly not have pic- 
tured the second level (17), especially the motor 
i ortex, is the hiss of i piano accordion whose 
exerx button sounds a chord (17, IS) Nor does he 
s ive his theorx in idmitting cooperation or com 
jietition from other structures, not ibl> the cere- 
bellum (19), for “it m ike no great part” of his ac- 
count of the motor cortex md the jnramidal tact 

(H) 

Let cxiieriineiit luxe frozen proper activities of 
sei vo-mech inisms b> fixing bones, muscles, joints, 
etc , then excit ltion of one or few Betz’ cells will 
evoke wh it J ickson c died movements (16), thitis 
to six (onti iction of few muscles (20) and, per- 
il ips, rel ix ition of mt igomsts — i complexity not 
dlowcd bx the cl issic il descrijition of the motor/ 
i ortex is i h irpsichord with v cell to pluck each 
string (21, 22, 23, 21) No better is W ilshe’s notion 
(25) that these cortic il efferents, like the push but- 
tons of some monstrous “juke box”, serve each to 
evoke entne some inuite or learned “pattern of 
movement”, (20, 27) which dwells in one such ef- 
ferent it least md is not else effectable (27) 

These inept conceits — iccordion, harpsichord 
and juke box — dike f ulcd to predict the disparate 
consequences of stunul xtion at diverse frequencies 
(2S) Pci civil Bulex has shown us that from all 
puts of F ice krei 1, where twelve pr more mi- 
pulses per second regulirh evoke contraction o 
field muscles innervated by the seventh nerve, 
ten or less jaer second lhcit onlx movements o t ae 
tongue, innervated by the twelfth alone (29) As 
he excited the effeients duectlx, and impulses de- 
scending conserve frequency (30), onlj filters in 

lower stiuctures accomplish their diversion 

In familiar plnase, we might concede^ that ^ie 
quencx r as w ell as pi ace must enter our ide a o 
the mode of repiesentation of motion, and conceive 
the cortex an English horn This opinion, as swee , 

equwoc al and perfidious is its three precedents, is 
as legitimate For the lexicogr ajaher (31) will a ow 
all four, and twenty others like them, quite im 
partially, each wath a good sense of to represen 
All are metaphorical, compatible, assert little, pre- 
dict nothing It were less deceptive to have cortex 
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“represent” that mternuncial ocean where its ax- 
ons end — better, to do nothing of the kind (32) 
Now nothing from the corte\ partakes in the 
functional organization of the corte\ unless the 
recipient internuncinis affect the cortex again, and 
onh so much as the corticifugal activity informs 
the return We shall treat such feedback under In- 
direct Functional Organization, merely remarking 
that the cortex does thus affect its sensory input 
(33, 34) 

The number of corticipetal fibres has been \ ari- 
ously estimated, but I can find no one but Earl 
Walker brave enough to make it a hundred million, 
even in man From the relative density of thalamic 
to extrinsic cortico cortical fibres we may admit of 
the latter as many more, i e 10 s The number of 
cortical neurons to be connected we may likewise 
round off at 10 t0 again in man (35) Thus indirect 
and extrinsic fibres together are no more than a 
fiftieth of the associators of cortical events, for we 
can estimate the actual number of intrinsic eorti- 
eo cortical axons by recalling that less than one in 
a hundred leaves the cortex This gives us again a 
hundred intrinsic to one extrinsic and one indirect 
cortico cortical connection To the ramification of 
axons we look for the multiplication of sv napses re 
quired for summation 

Vie turn, therefore, to the grey mass of the cor 
tex Histologic il pictures by Cajal (36) and Lo 
rente de N<5 (37) show we can separate its vertical 
from its horizontal constitution Conceive, then, 
the cortex as a m issof cells, sav a hundied in depth 
3S, 39), divisible into ill defined lavers containing 
principally neurons of given kinds, so connected 
from lay er to lay er that there are skip distances of 
one lay'er in their vertical suiapsis except in the 
outermost and innermost where cells of the odd 
and even series associ ite (37) In the intermediate 
lavers are clneflv neurons whose axons are vertical 
with only subsidiary horizontal ramifications 
Such verticil systems of neurons can reverberate 
(39, 10, 41) longer than if all livers were equally 
thoroughly interconnected by single axons They 
can eisily tolente rhythms whose period is deter 
mined by a full circuhtion through the hundred 
cells, for this, with reasonable dlovv nice for slow 
conduction and synaptic delivs demands but ten 
impulses per second in each neuron Vnd we know 
some neurons that fire for long periods at twenty 
times that frequency (42 43) 

Vet, it h is become increasingly evident th it this 
rhv thin usu illy recorded from idle cortex may not 
be attnbutible to it done (4-1 45) but lather to 
its ibihty to follow without loss th it frequency mi 
parted to it by unspecific affc rents from undiffer 
cnti ited thalamic structures (4b, 47, 4S, 49, 50 51, 
52) As yet there is nothing to suggest that it is 
anything more thin i happy coincidence of the 
natural periods of intrinsic uid indirect function il 
orgamz itions, which may become unhappy when 


three per second impulses appear (53, 54), leading 
to petit mat, w ith its spike and dome (55) that block 
all proper function of cortex and thalamus (56) 
These gross fluctuations of voltage through the 
cortex, having properties largely' dependent simply 
on distance, resemble all disorders w hich introduce 
“fields” (57, 5S, 59), be they physical, or chemical 
or both, into mosaics of cells each capable of a dis- 
crete decision — impulse or none — and thereby con- 
sume the effective degrees of freedom without con- 
tributing to the precise ordering of their decisions, 
that is, to information (60) In 1936 Bishop showed 
that even the nuld fluctuations, or alpha rhythm, 
of idle brain have a somewhat similar effect (52) 

To him we are yet more indebted for the first 
proof of any function of the largest single bundle 
of extrinsic cortico cortical connections, the cor- 
pus callosum, for he showed that, on cutting the 
visual cortices loose from the geniculate bodies, it 
swept them into phase (52) Van Wagenen and 
Akelaitis (61, 62, 63, 64, 65, 66) have proved its un- 
importance by exhibiting the relative normality, 
including the continuity of visual perception (65), 
after its section in epileptics, in whom the section 
frequently prevented spread of grand mal convul- 
sions across the nndline Its ability to sweep the 
other hemisphere into such seizures, Erickson 
proved (67), and I can confirm, with all paths 
through lower structures interrupted Had Van 
Wagenen included the anterior commissure in his 
transsections probably all his operations would 
have succeeded (6S) Although I have spent much 
time strvehmmzing one square millimeter of cor- 
tex in primates under Dial and recording the im- 
pulses over the extrinsic system (69), I for one am 
eonv inced that although it alone can keep the cor- 
tex promptly informed of its own remote activity , 
no more specific task can yet be surely ascribed to 
any part of it To generalize cony ulsions is scarcely' 
its duty Our in ibihtv to discover its role is exas 
perating, for with 10 w neurons organized vertic illy 
bv hundreds, there are some Kb such vertical 
groups and hence nearly enough extrinsic axons 
for one to go to each group 

But before w e return to these groups w hose num 
hers md arrangement ultim itelv determine the cv 
toarchitecture of the cortex let me say thntBuley 
and von Bonin have completed their study of this 
aspect of 1/araca Mulatto (70) and are well along 
on Pan Satyrus (71), tint histological facts hive 
compelled them to idopt von Economo’s cirto 
graphv (35) and that all our neuronographic find 
mgs on these extrinsic connections when so plotted 
show reguhntics we sought in v un in Brodniann's 
scheme (72) Sooner or later we shall ldjust nomen- 
clature to the ineducable verticil structure of the 
cortex ccrcbn 

We hive seen that this structure could support 
rhythms requiring say 100 svmptie delays — but 
we know tint the time for reflections through the 
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thick of the corte\ is often less than 10 synaptic 
delays (52, 73, 74) with due allowance for conduc- 
tion An incoming volley of specific alferents ini- 
tiates a surface position wave of s ly 2 milliseconds 
(52) This is followed by 4 or more milli seconds of 
surface-negativity (52) while it inhabits and 
spreads in superficial layeis Then it descends, tak- 
ing perhaps 2 more milliseconds (52) A primary 
sensory area bombarded by such afferents properly 
timed at lower levels might then be driven at 120 
cycles per second, if output and input did not in- 
terfere Presumably they do, for its highest re- 
corded frequency is that at which flicker fuses, 
about 53 per second (75, 7G, 77, 7S) Now' there can 
be but one corticifugal fibre for the whole 100 cells 
of which some or all have come into play to deter- 
mine, in a matter of say 5 synaptic delays, whether 
that efferent shall fire or no 

The maximum information (GO) that may enter 
such a decision of the corticifugal fibre in this short 
time is the time in synaptic delays multiplied by 
the number of neurons, i e 5 X 100, or as much in- 
formation as can be conveyed in twenty five let- 
tered words Since these neuions ire arr mged in 
reverberating chains (39, 40), a second impulse, 
following a first within any pel tod during which 
their reverberations are still informed by the first, 
has a fate determined in part by that active mem- 
ory (78) Moreover, these columns are not merely 
linked with remote columns by one extrinsic fibre, 
but with adjacent columns by' numerous fibres (39, 
40, 79) and with others in the neighborhood by 
fewer, the number decreasing with increasing dis 
tance Thus, the information brought to bear in 
determining the twenty words-worth of informa- 
tion is many times more It increases with the du- 
ration of a figure in the impinging world, and all 
our perceptions of tone, chords, positions, shapes, 
etc become blurred (43, SO) when one figure of ex- 
citement succeeds another at say 10 per second 

This demands a process which shall, from infor- 
mation radiating through the cortex out of the 
many channels that report the world, abstract one 
or more umversals, or ideas (SI) These may be 
found by scanning the recipient volume of cortex 
to discover figures of excitement regardless of posi- 
tion or size To scan that space we shall detect anil 
relay to fixed points the coincidence of the infor- 
mation with a horizontal plane of excitement that 
sweeps up and down the volume Let it step but a 
cell’s height per synaptic delay, and the time for 
clear perception, be it form seen oi chord heard, be- 
comes the required tenth of a second Large elec- 
trodes on a cortex uninformed detect the sweep of 
scansion (82, 83), but on a cortex informed, the 
sweep is lost in the twinkle of details comprised in 
the perception (82, 83) 

This fancy cleaves to fact, prescribes experiment, 
predicts outcome, invites refutation It does not 


str mi credulity, for mere statistical order suffices 
for nets to embody this process, inasmuch is small 
jierturb ilion of threshold, of excitement, even of 
synapsis has little or no effect on the average that 
is the figuie, or idea These nets ire random in de- 
t tiled sy n tpsis, for genes do not predestine termini 
to ill neuionil ramification 

If connections in the felt work of the cortex be 
rtndom they are suitable to explain that surface 
negative w ive which expands in a circle about a 
mildly stimulated point in the cortex Rosenblueth 
me isurcd its rate of propagation from a strychnin 
ized spot under chlor dose (S4) The circle expands 
too slowly to be spre id by anything but repeated 
syn iptic rel ly It diminishes as it spreads But 
weik stryihnim? ition of an area near its origin 
renders that erea hyper excitable and then radial 
symmetry is lost, for the wave, with greater size 
and steeper front, races icross the strychninized 
irei (So) I could mike little of this until Walter 
Pitts set up the m itlicin ttics for conduction in the 
random not (SG) Now it appears as a verification 
of his theory that its velocity of propagation is de- 
termined by the rate at which spatial summation 
reaches i critical v due in a random net and, there- 
fore, by the threshold of the cells 

Wc h ive theories now that will force us to many 
experiments that liny reveal to what extent the 
nets of the cortex are ordered, but none that will 
account for the ordering of these nets by learning, 
for this, like crystallization, is a change of state, 
and for such stochastic processes the mathematics 
is not yet (S7, SS) 

In closing, let me rehearse the general order that 
c m be seen Sectors of cortex, defined by their con- 
nections with thalamic nuclei (89), severally ex- 
hibit a receptive irea or i pair juxtaposed but ori- 
ented reversely (90, 91, 92) each surrounded by a- 
zone to which it gives many extrinsic axons From 
each of these composite fields arises a projection 
whose activity' affects that part of the body in 
which its organs of sense are situate Thus the 
area striata (93) and its surrounding zones (94} 
move the eyes toward the place in the visual field 
corresponding to the position of excitation The 
first and second somaestbetic areas and the zone 
anterior to the former and deep to the latter (95) 
m the Sy lvinn fissure, extending on to the Island 
of Red, direct the carriers of their apjiropriate re- 
ceptors, and the superior surface of the second 
temporal convolution pricks up the ipsilateral ear 
(96) 

This close cortical coupling of each sensory' inpu 
to output affecting that sensory input by moving 
the organ of sense is a mode of functional organi- 
zation whose circuit leaves and returns to the body 
It is more indirect than the interception of sen 
sory impulses to cortex which area 4s achieves via 
nuclei caudati by blocking thalamic relay (97, JS, 
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99) let circuits through the external world are 
but extensions of whit Bell proposed merely 
through muscles in The Nervous Circle On these 
re entraut activities Cannon founded his concep- 
tion of homeostasis (9), and Rosenblueth and Wie- 
ner, their theory of purposive behavior (100) 

In primates these appetitive circuits pervade the 
cortex wherein their dominance is ordered and 


whence their dominion is effected Yet the general 
plan of the cortex makes its own functional organ- 
ization imperfect without control of input bj out- 
put, over links bejond the present scope of phjsi- 
ologj They are to be sought w herever appetitive 
circuits traverse the public w orld Unlike unicorns 
some of these links are alnajs to be found in Par- 
liament Square (101) 
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thick of the cortex is often less than 10 synaptic 
delays (52, 73, 74) with due illowance for conduc- 
tion An incoming volley of specific alTeieuts ini- 
tiates a surface position wave of say 2 milliseconds 
(52) This is followed by 4 or more nulli seconds of 
surface-negativity (52) while it inhabits aid 
spreads in superficial layers Then it descends, tak- 
ing perhaps 2 more milliseconds (52) A primary 
sensory area bombarded by such affcients properly 
timed at lower levels might then be driven at 120 
cycles per second, if output and input did not in- 
terfere Presumably they do, for its highest re- 
corded frequency is that at which dicker fuses, 
about 53 per second (75, 70, 77, 78) Now there can 
be but one corticifugal fibre for the whole 100 cells 
of which some or all have come into play to deter- 
mine, in a matter of say 5 sy nuptic delays, w hither 
that efferent shall fire or no 

The maximum information (00) that may enter 
such a decision of the corticifug d fibre in this shoi t 
time is the time in synaptic delays multiplied by 
the number of neurons, i e a X 100, or as much in- 
formation as can be conveyed m twenty five let- 
tered words Since these neuions ate arranged m 
reverberating chains (39, 40), i second impulse, 
following a first within uiy period during which 
their reverberations are still informed by the first, 
has a fate determined in part by that active mem- 
ory (78) Moreover, these columns arc not merely 
linked with remote columns by one extrinsic fibre, 
but with adjacent columns by numerous fibres (39, 
40, 79) and with others in the neighborhood by 
fewer, the number decreasing with increasing dis- 
tance Thus, the information brought to bear in 
determining the twenty words worth of informa- 
tion is many tunes more It increases with the du- 
ration of a figure in the impinging woild, and all 
our perceptions of tone, chords, positions, shapes, 
etc become blurred (43, SO) when one figure of ex- 
citement succeeds another at say 10 per second 

This demands a process which shall, from infor 
mation radiating through the cortex out of the 
many channels that report the world, abstract one 
or moie umversals, or ideas (81) These may be 
found by scanning the recipient volume of cortex 
to discover figures of excitement regardless of posi- 
tion or size To scan that space we shall detect and 
relay to fixed points the coincidence of the infor- 
mation with a horizontal plane of excitement that 
sweeps up and down the volume Let it step but a 
cell’s height per synaptic delay, and the time for 
clear perception, be it form seen oi chord heard, be- 
comes the required tenth of a second Large elec- 
trodes on a cortex uninformed detect the sweep of 
scansion (82, S3), but on a cortex informed, the 
sweep is lost in the twinkle of details comprised in 
the perception (S2, S3) 

This fancy cleaves to fact, prescribes experiment, 
piedicts outcome, invites lefutation It does not 


strnn credulity, for mere statistical order suffices 
for nets to embody this process, inasmuch is small 
perturbation of threshold, of excitement, even of 
synapsis h is little or no effect on the average that 
is the figuic, or ide l These nets ire random in de- 
t uled syn 'psis, for genes do not predestine termini 
to ill neuronal ramification 

If connections m the felt work of the cortex be 
random they are suitable to explain that surface 
negative w ive which expands in a circle about a 
mildly stimul ited point in the cortex Rosenblueth 
me isurcd its rate of propag ttion from a strychnin 
ized spot under chloralose (S4) The circle e\pands 
too slowly to be spre id by iny thing but repeated 
syniptic rcl ly It diminishes as it spreads But 
weik stry chmnization of an irea near its origin 
renders tint irea hxper excitable and then radial 
symmetry' is lost, for the wave, with greater size 
uid steeper front, races across the strychnimzcd 
ire i (S5) I could mike little of this until Walter 
Pitts set up the m ithem itics for conduction in the 
rindom net (SG) Now it ippenrs as a verification 
of his theory that its velocity of propagation is de- 
termined by the rate it which spatial summation 
re idles a critic il v due in i random net and, there 
fore, by the threshold of the cells 

We have theories now that will force us to many 
experiments tbit m ty reveal to what extent the 
nets of the cortex are ordered, but none that will 
lccount for the ordering of these nets by learning, 
for this, like cry stalliz ition, is a change of state, 
iiul for such stochastic processes the mathematics 
is not yet (S7, SS) 

In closing, let me rehearse the general order that 
lan be seen Sectors of cortex, defined by their con- 
nections with thalimie nuclei (S9), severally' ex- 
hibit i receptive area or i pair juxtaposed but ori- 
ented reversely (90, 91, 92) each surrounded by a 
zone to which it gives many extrinsic axons From 
each of these composite fields arises a projection 
whose activity iffects that part of the body in 
which its organs of sense are situate Thus the- 
area striata (93) uid its surrounding zones (94> 
move the eyes toward the pi ice in the visual field 
corresponding to the jiosition of excitation The 
first and second somaesthetic areas and the zone 
anterior to the former uid deep to the latter (95) 
in the Sy lvian fissure, extending on to the Islan 
of Red, direct the carriers of their appropriate re- 
ceptors, and the superior surface of the secon 
temporal convolution pricks up the ipsilateral ear 
(96) 

This close cortical coupling of each sensory input, 
to output affecting that sensory input by moving 
the organ of sense is a mode of functional organi 
zation whose circuit leaves and returns to the bo y 
It is more indirect than the interception of sen 
sory impulses to cortex which area 4s achieves via 
nuclei caudati by blocking thalamic relay (97, 9 , 
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since the age of 13 gears, starting with sensation m 
the left side of the body and progressing to clonus of 
the left arm and leg 

Following sterilization of the scalp, nupercaine 
in solutions of 1 1500 and 1 4000 was injected ilong 
the line of incision Sterile towels were then su- 
tured wound the operative field and arranged so 
the patient could be constantly observed by the 
anesthetist V right fronto parietal craniotomy 
was then done md the dura opened widely , expos- 
ing the surf ace of the hemisphere The exposed cor- 
tex w is kept moistened throughout the operation 
with Ringer’s solution, sprayed on with an atom- 
izer In electroencephalographic exploration of 
the cortex w is next done and the areas of nbnorm d 
activity marked by small tickets, bearing letters, 
which were placed on the brain at the point of on 
gin of the abnormal waves 
The cortex was then stimulated with bipolar 
electrodes with the points separated about 3 nun 
Occasionally a unipolar stimulator has also been 
used The current was supplied by a stimulator 
built by Rahm (25) This apparatus produces a 
saw toothed w ave w ith a rising phase lasting a 
fraction of a millisecond The frequenca and volt 
age of the stimulation can be accurately controlled 
and vat led independently The stimulation is ordi 
nardy started w ith a setting of half a volt and then 
increased to 1, 1) , 2 or 3 volts as is necessary to 
produce a response The maximum voltage used 
has been 3 volts in the central region and 5 volts 
elsewhere Prior to 1945, a tin ratron was used 
which furnished pulses lasting a fr iction of i milli 
second The usual frequence employ ed w as 55 to 05 
per second Beginning w ith a sublinun \1 stimulus, 
the strength w is mere ised until positive responses 
were obtained Bee iusc of the short duration of the 
pulses, considerably higher voltages were used, 
usually' 10 to 30 volts, occasionallv up to GO or 70 
The Rol mdic fissure w is first outlined, each pos 
itive response obt lined being marked bv a smili 
number which w is pheed on the brim and mdi 
cated the site uul order of the positiv e responses 
Anv unusual response w is verified bv repetition 
before it w is accepted The rem under of the cor 
tex was thou explored with the strength of the 
stimulator current moderately mcreised, m an 
effort to reproduce the patient’s aura The details 
of the electrical exploration were dictated bv the 
surgeon to a stenographer, present in the g dlerv , 
who recorded the number of the stimulation, the 
volt age and frequency used, a description of the re 
spouse, frequently in the patient’s own words, 
and the time Life size photogriphs were taken of 
the brim with the tickets m place It the end of 
the stuuul ition the surgeon sketched on i life size 
st uul ird brain eh art any gross lesion th it was pres 
ent md entered the numbers it their proper me is 
ured distances from the Rol indie, Svlvnn ind 
nicdi in longitudinal fissures 


METHOD OP ANALYSIS 

As in the previous anilvsis any movement or 
sensation winch was part of an epileptiform sei- 
zure, however minor, was excluded In addition, 
responses which were the result of widespread epi- 
leptic facilitation were eliminated (23) 4fter ana- 
!y zmg the sequence of the responses m the record, 
the points for each individual bodily unit were 
transferred to full size standard charts of the cor- 
responding hemisphere according to the measured 
distince on the operative photographs and charts 
from the Sylvian, Rolandic and median longitu- 
dinal fissures \ series of charts w ere thus compiled, 
each presenting the points which produced sensa- 
tion or movement in one part of the body The 
points from both hemispheres were then trans- 
ferred to similar charts of the right hemisphere for 
purposes of summary 

Special analvses were made of records giving 
specific information on 1) the banks of the pre- and 
postcentral gy ri w ithin the Rolandic fissure, 2) the 
medial surface of the hemisphere, 3) bilateral and 
ipsilateral responses, 4) the question of the sen- 
sorv representation of the pre and postaxial sur- 
faces of the extremities, 5) the question of the sep- 
aration of the cortical representation of the primi- 
tive flexor and extensor muscle groups, and 6) a 
possible second sensory area 

SENSORV RESPONSES 

Cortical areas miolved Sensorv responses were 
elicited primarily from the cortex adjacent to the 
central fissure In the face area, S2 per cent of the 
sensory responses were postcentral and IS per cent 
were precentral In the arm and leg areas, 73 per 
cent were postcentral and 27 per cent were precen 
tril The ratio of pre and postcentral responses 
varied considerably among the v inous units of the 
sensorv sequence Sensation in the eves and mtra- 
abdonunal sensation were locited almost exclu- 
snela m the precentral gyrus, while sensation m 
the bps w is ncarlv as completely limited to the 
postcentral gyrus The sensorv responses for face, 
arm, leg, foot and toes were divided more equ illv , 
60 per tent postcentral and 40 per cent precentral 
The majoritv of these responses were located adja 
cent to the fissure, but an appreciable number were 
situated in the anterior portion of the precentral 
gy rus or posterior portion of the postcentral gy rus 
Rarely were sensorv responses encountered at a 
distance greater than 1 cm from the central fissure 
The sensorv projection area in primates as 
mapped out under anesthesia by the method of 
ev oked potentials (5) (29) does not extend onto the 
precentral gy rus ind is limited to are is 3 1 and 2 
Is mapped out by the method of local stryclmim- 
zation (11) the sensorv irea seems to extend much 
more widely both rostrallv md caudallv from the 
centr il fissure 
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There 13 great variability in the location of the 
sensory leg area with respect to its extension onto 
the lateral surface of the hemisphere Sensation in 
the foot and toes has been elicited from the lateral 
surface of the hemisphere neai the mulline, while 
at the other extreme the trunk aiei has been 
found to extend up to the midline and onto the 
medial surface of the hemisphere so that m one p i- 
tient the uppermost stimulation on the medial sur- 
face of the hemisphere produced sens ition in the 
lower trunk extending into the leg 

Combined responses In the m ijont} (70 to S5 per 
cent) of the stimulations with these ue ir tlncshokl 
currents sensation limited to one of the units listed 
in the sensory sequence was produced In the re- 
maining stimulations sens ition w is piodutcd in 
two or more of these bodil} units 01 moxement w is 
produced in addition to the sens ition Dot tiled ex 
animation shows that the greit mijorit} of these 
combined responses involved adj icent units in the 
sequence Much more rarelj the issoiiited phe 
nomena involved a more distant component of the 
same primary subdivision of the sequence Re 
sponses involving the f ice and irm irea, or the 
arm and leg area, were very rurel} encountered 
The face, arm and leg aic is act as units when stud 
led by local strychnimzation (11) A function il sep- 
aration between these areas is also indicated by the 
rarity of cortical stimulations producing sensation 
in units separated by these bound ines These re- 
sponses, occurring among about a thousand sen 
sory responses, are listed below 
Responses involving the jace and arm areas 2 
stimulations — sensation in mouth and thumb, 1 
stimulation — sensation in face and index finger, 1 
stimulation — sensation in tongue and index finger, 

1 stimulation — sensation in roof of mouth, side of 
face and fingers, 1 stimulation — sensation in face 
and ipsilateral side of chest with trembling of lips 
Responses involving the arm and leg areas 3 stim- 
ulations — sensation in arm and leg, 1 stimulation — 
sensation in arm and a little in the foot, 1 stimula- 
tion — sensation in hand and foot, 1 stimulation — 
sensation in hand, arm and foot with tremor of arm 
and foot 

As might be expected from the small size of the 
trunk area, responses involving the trunk and the 
arm or leg were relatively more frequent 
Responses involving the trank and the arm or leg 
areas 5 stimulations — sensation in arm and tiunk, 

1 stimulation — sensation in arm, body and foot, 3 
stimulations — sensation in back and leg, 1 stimula- 
tion — sensation down the entire left side of the 
body, shoulder to foot, 1 stimulation — sensation 
down the left side of the body from umbilicus to 
knee, 1 stimulation — sensation down the left side 
of the body, into leg with flexion of the knee 
The paucity of these responses is to be con- 
trasted with the combined jresponses within the 


principal subdivision of the central area For ex- 
ample, 20 (1 1 per cent) of the 1 12 tongue responses 
showed associated sensation in neighboring units 
of the sequence Similarly 25 (2G per cent) of the 97 
thumb responses, 31 (11 per cent) of the 214 hand 
responses mil 30 (30 per cent) of the 100 arm re- 
sponses were combined responses 

The sensor} cortex is thus ipp irentiy organized 
so tli it \ irious bodil} regions are represented in an 
orderly, const mt m inner with, however, a van- 
iblc dcgiee of overl ipping so tli it it inj one spot 
on the son-mi \ cortex there is represented a func- 
tion il unit pert lining to some region of the body, 
mil possessing i low threshold to eleetrie il stimu- 
1 ition Into tins s une ire i, how ex er, extend func- 
tion il units red ited to neighboring portions of the 
bod} and exhibiting higher thresholds This over- 
1 ip is most in irked m the area for the digits ot the 
h mil and is least m irked it the junctions of the 
f ice, arm mil leg neas The degree of this overlap 
h is been well demonstrated b\ the evoked poten- 
ti il studies in experimental anno ils (20) 

IhlaUial and ipsilateral sensorg rcsiionscs Blist- 
er il and ipsil iter il sen 3 or} responses occurred only 
in the f ice are i Hie incidence of these responses 
\ tried i onsulerabl} in the different units of the 
face ire i, but the} occurred in nearly all Half the 
sensor} c}e rcsjionses consisted of sensation in 
both c} cs simult meousl} , in the other half the sen- 
sation linolved onl} the contralateral e}e Eight 
per cent of the total group of sensor} responses in 
the face area (13 per cent of those in which the lat- 
eralis ition w is described) w ere either clearly bilat- 
eral or ipsilateral 

These bilateral and ipsilateral sensor} responses 
were situated in their expected location m the sen- 
sory sequence of the individual patient and were 
frequentl} adjacent to usual contralateral re- 
sponses invoking the same part The character of 
the sensation was also the same as in the ordinary 
contralateral responses A discrete cortical area re- 
lated to the ipsilateral side of the face has not been 
identified by cortical stimulation in man On the 
other hand in experimental evoked potential stud- 
ies such an area has been outlined for the pig, 
sheep, rabbit, cat, dog and monkey (34) Adrian 
found ipsilateral evoked potentials from the face 
in the goat and sheep and only contralateral re- 
sponses in the pig, ferret, Shetland pony, cat, dog 
and monkey (2) (3) (4) 

MOTOR RESPONSES 

Cortical areas involved Movement of the various 
parts of the body were produced primarily from 
stimulation of the precentral gyrus adjacent to the 
central fissure and less frequentl} from stimula- 
tion of the adjacent part of the postcentral g}rus 
The percentage of responses elicited from the post- 
central gyrus varied from unit to unit within the 
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motor sequence In the case of neck movement, 
movement of the ej ebds, ej eballs and brow , all the 
points were precentral in location Mastication, on 
the other hand, was located mainly in the postcen- 
tral gi rus For the remainder of the face area, 2S 
per cent of the responses were postcentral, as were 
21 per cent of the motor responses of the extremi- 
ties In the chimpanzee, also, discrete motor re- 
sponses have been elicited from the postcentral 
gv rus as well as from the precentral gyrus (12) (17) 

One third of the points for ejeball movement 
nere located adjacent to the central fissure while 
the remaining two thirds were m the anterior part 
of the precentral gj rus or in the general vicinity of 
areaS The ratio was just reversed forejehd move 
ment, tw o thirds of the points being adjacent to the 
central fissure and one third further anterior!} 
Contraversion of the head did not occur as a re 
suit of stimulation adjacent to the central fissure 
and all the points were located in the anterior 
margin of the precentral gyrus and m the region 
just anterior, corresponding m general to area S 
Keek movements other than those producing con 
traversionof the head were localized at the precen- 
tral margin of the Rolandic fissure 

While the great majority of the responses in man 
were located adjacent to the central fissure, occa 
sional points were present m the anterior portion 
of the precentral g>rus or the posterior portion of 
the postcentral gyrus, and rarely were situated in 
the next g} n anteriorly and posteriorly 

Motor responses were elicited m 13 of the 15 op 
erations m which the banks of the Rolandic fissure 
were stimulated below the outer or superficial sur- 
face These occurred both from stimulation of the 
pre and postcentral gyri As with the sensory re- 
sponses these motor responses were comparable to 
those elicited from the outer surfaces of the gyri 
and were located at the proper site m the motor se- 
quence mapped out by the surface stimulations in 
each individual patient 

The relative size of the motor face, arm and leg 
areas varies considerabl} The face area may ex- 
tend to within 4 cm of the midline, or at the other 
extreme the face area ma} be so small that thumb 
responses are elicited 2 cm above the fissure of 
S}lvius * A similar variability exists for the leg 
area It nia} be entirel} located on the medial sur 
face of the hemisphere or it roa} extend w ell out 
onto the lateral surface for a distance of 3 cm 
Flexion or extension of the ankle were elicited 13 
times b> stimulation on the lateral surface of the 
hemisphere and on 2 occasions toe niov ements w ere 
produced here 

Sequence Onl} minor changes were made in the 
motor sequence previous!} described (fig J) Vo- 


* Extreme variations maj be the result of local- 
ized cortical atrophy produced carlj in life 


cahzation has now been elicited throughout the 
lower face area of both the dominant and non- 
dominant hemispheres and does not seem to be 
sharply localized with m this region It occurs both 
alone and in association with movement or sensa- 
tion of units of the lower portion of the face area 
Mastication has a separate representation from 
other jaw movements It is apparent!} represented 
primarily in the postcentral g} rus, in the region of 
the sensory tongue area and below The simpler 
jaw movements, on the other hand, were found to 
be located prunaril} in the precentral g}rus and 
above the motor responses for throat and tongue 
Mastication was therefore added to the motor se 
quenee below throat and tongue Salivation was 
found in the same region as mastication, in the 
postcentral g}rus, and was added to the motor se- 
quence here also 

Eyeball movement was inserted into the se- 
sequence with e}elid movement, since as stated 
above, one third of the responses were located in 
the motor strip adjacent to the central fissure just 
like motor responses for other units of the body 
The} were consistently found between face and 
thumb 

Representation of flexors and extensors Jvo evi- 
dence was found to suggest that the muscles de- 
rived from the ventral muscle sheet of the limb 
bud (the primitive flexors) were separated in their 
cortical representation from those derived from the 
dorsal muscle sheet (the primitive extensors) 
(Woolsey) (2 S) Flexion and extension of the same 
joints were occasionally produced from closely ad- 
jacent points Also no leg movements were pro- 
duced above foot and toe movements in the motor 
sequence It seems likely that the demands of func- 
tion have brought about an arrangement in the 
cortex so that agonists and antagonists are closely 
associated, thus producing the motor sequence 
classical!} described for man 

Type of movement produced Movement of the 
great toe was rarel} produced alone, flexion, exten- 
sion or separation of all the toes occurred more fre- 
quently Flexion or extension of the ankle, knee or 
hip occurred both alone and with more widespread 
mov enient of the leg 

Motor trunk responses occurred only 1 times, 
being clearly contralateral in 1 patient and not des- 
cribed m the other 3 in sufficient detail to make 
clear the lateralization of the response Neck 
movements (except head turning) consisted of re- 
traction of the head, contraction of the sternomas- 
toids or trapezius and nere represented between 
fingers and face, as judged b} the 12 motor re- 
sponses that were obtained It will be recalled, 
however, that in the sensor} sequence neck sensa- 
tion was placed between arm and trunk along with 
head sensation 

Contraversion of the head was nearh alwavs os- 
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socnted [with {conjugate deviation of the eyes to 
the opposite side The majority of the points for 
conti aversion of the head were locited interior to 
the junction between the arm and face irons This 
speci il mechanism is lepiesentcd sop iratelv in the 
cortex from other neck movements 

The most common i espouse in the arm men u is 
movement of all the fingcis togcthei , but flexion or 
extension of the thumb n is f urly frequent and 
movement of one of the fingeis was elicited occa- 
sion illy Multiple finger responses were seen only 
in consecutive digits Flexion and extension of the 
wrist and elbow were elicited frequently while 
shouldei movements occurred somew hat less often 
The most common shoulder movements were cleva 
t.jon, inward rotation and flexion 

Flexion responses were in general more frequent 
than extensor responses Manx combin itions were 
encountered, finger movements occurring most 
commonly with wrist mox'ements, less commonly 
with elbow movements, and occurring with shoul- 
der movement only ns part of a movement involv- 
ing the whole arm Flexion of one joint sometimes 
occurred with extension of an adjacent joint V 
flexion response occasionally occurred immediately 
adjacent to a point which produced extension of 
the same joint or joints When sensation accom- 
panied a motor response it usually involved the 
__ same part, but occasionally it occurred in an adja 
cent structure, 1 e flexion of the elbow w ith sensa- 
tion m the hand 

The eyeball movements elicited from the an- 
terior portion of the precentral gyrus and further 
anteriorly consisted almost exclusively of rotation 
of the eyes to the contralateral side, with an 
additional upward or donmvard component m 
occasional instances The eyeball movements 
elicited from the precentral gyrus immediately 
antenoi to the central fissure, on the other hand, 
exhibited rotation to the ipsilateral side nearly as 
frequently as rotation to the contralateral side, 
and, in addition, upward rotation and convergence 
were occasionally produced Experimental work 
has given some indication of localization within 
the frontal eye fields (10) This literature has been 
recently summarized by Smith (26) 

Our studies show that the most frequent eyelid 
movement was closure of the eyes The next most 
frequent response was twitching or trembling of 
the eyelids and the least common w’as opening of 
the eyes, possibly because the eyes were usually 
open at the time of the stimulation Usually the 
response was bilateral but purely contralateral 
responses did occur 

Under face movement are included those re- 
sponses consisting of contraction of the upper and 
lower facial musculature A bilateral movement 
occuri ed once and an ipsilateral response occurred 
in a second patient, all the lemaining l espouses 


being contr il iteral Lip movement was the most 
common of ill the sensory or motor responses in 
the fiec arei (160 stimulations) and they were 
mainly contra! iter if (107 stimulations) There 
were 16 bilateral responses and 2 ipsilateral 
Opening of the jaw was the most common jaw 
movement produicd, tlonn twitching occurring 
ibout li ilf is frequently, while closure of the jaw 
and pulling of the* jaw to the contralateral side 
oeturrid still lrss frequenth In one instance the 
j iw pulled to the ipsilitcril aide Tongue move- 
ments were usually retraction, protrusion, or 
twitthing Doubtless sm ill movements of the 
tongue frequentlv e 3 cipid detection due to ditfi 
etilties of observ ition Thro it movements were 
cither sun) Ion >ng or gigging Masticatory or 
chewing movements were frequently associated 
with sensation in the tongue, roof of mouth, or 
throat, but also occurred done 
These facial motor responses are more discrete 
than the better organized movements produced 
by stimulation in the lower animals The tran- 
sition as one iscends the animal scale from rat to 
the higher primates Inis been described by Walker 
and Green (27) 

Cortical stimulation gives definite evidence of 
some bilateral representation in the motor face 
area m man The relativelv slight motor deficit 
produced by ablation of face irea of the precentral 
gvrus in man suggests that the bilateral represen- 
tation is more complete th m the stimulation data 
would indicate Bilateral representation in the 
face area of the monkey h is been studied in detail 
by Green and Walker (15) 

In a recent patient, stimulation (2 volts, 60 
cycles per second, bipolar electrodes ) at one point 
in the leg area, immediateli anterior to the 
central fissure, repeatedly produced abduction 
and extension at the hip in both legs This may be 
analagous to the bilateral motor responses of the 
extremities reported in primates by Bucy and 
Fulton (7) and by Wyss (35) Aside from this 
isolated instance, however, there have been no 
ipsilateral motor responses involving the ex- 
tremities 

The difficulty in accurately describing in terms 
of muscular action the movements produced by 
cortical stimulation in human patients limits the 
detail with which we can discuss the way in which 
the motor cortex in man brings about a voluntary 
movement More detailed studies of stimulation 
of the human motor cortex are necessary for cor 
relation with the results of experimental stimu- 
lation of the motor cortex in the laboratory 
Most of these latter studies have utilized minimal 
currents (6) (12) (14) (9) (17) (18) (19) (27), but 
recently maximal subconvulsive currents have 
been employed (21) The accumulation of careful 
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studies of controlled ablations m man (8) is an 
important addition 

SECOND SENSORY AREA. 

The constant presence of second sensory areas 
in all species of experimental animals thus far 
studied by the method of evoked potentials (1) 
(2) (30) (31) (32) makes it probable that such an 
area is also present in man \ survey of over 350 
stimulation records has revealed 8 patients in 
whom the presence of such an area in man would 



Fig 2 Diagram of the central region of the 
right hemisphere with summary of stimulations 
suggesting the presence of a second sensory and 
motor area in man 

explain unexpected responses for which there was 
previously no explanation Some of these were 
mentioned briefly, by one of us (W P ), in the 
Ferrier Lecture for 1946 (24) These data are 
presented m this tentative light since we do not 
feel that sufficient information on this point is 
available jet for a more positive statement on the 
presence of such a second area in man 
In all these S patients, the responses were 
elicited from the foot of the sensorimotor strip, 
just above the fissure of Sylvius (fig 2) In 3 
patients, the area in question was in the precentral 
gjrus, m 3, it was in the postcentral gjrus, and in 
2, it involved both There were 19 responses in 


these S patients Fourteen were sensory responses, 
2 were motor and sensory, and 3 were motor 
The sensory and motor responses were equally 
distributed as far as lateralization was concerned 
S were contralateral, 2 were ipsilateral, and in 9, 
the lateralization was not stated Thirteen in- 
volved the arm, 3 the leg, 2 the arm and leg, and 1 
the mouth and arm The distal portions of the 
extremities were primarily involved, two thirds 
of the responses being referred to the hand or 
foot, one sixth to the digits and the remaining one 
sixth to the arm or leg In 6 patients the right 
hemisphere was stimulated and in 2 the left The 
sensations produced were described by the pa- 
tients in terms similar to those used to describe 
sensation produced elsewhere throughout the 
central area 

In view of the presence of motor responses in 
this area as well as sensory phenomena it is of 
interest to note that Garol (14) identified a second 
motor area in the cat in a location that corresponds 
closely with the second sensory area mapped out 
by Adrian (1) and Woolsey (31) (34) 

SU.MV1ARV 

1 4s a result of further stimulation studies in 
man, certain modifications in the sensory sequence 
are suggested (a) The head as a whole is repre- 
sented between trunk and arm (b) Neck sensation 
seems to belong between the head representation 
and trunk (c) Tongue sensation has been moved 
to below teeth, gums and jaw, conforming to its 
location in the motor sequence (d) Taste has 
been eliminated from the sequence of the cortical 
convexity since it occurs very rarely as a result of 
stimulation here, although somatic sensation in 
the tongue is the most frequent sensory response in 
the face area (e) Intra-abdonnnal sensation has 
been added to the lower end of the sequence, 
below throat The extent of this representation, 
which is largely precentral, into the island of 
Red has not yet been determined 

2 Sensory responses simultaneously in more 
than one of the area units of the face region are 
fairly frequent The same is true among the units 
of the upper extremity It is, however, very rare 
that overlap occurs between the three major 
regions— face, upper evtrenuty, lower extremity 
This may cast light on the fact demonstrated by 
Dusser de Barenne and McCulloch (11) that each 
of these regions may be activated in animals by 
local application of strychnine without activating 
the adjacent major region 

3 Stimulation of the banks of the Rolandic 
fissure have shown that the sensory and motor 
responses produced there are similar in character 
and location to those elicited from the superficial 
surfaces of the pre- and postcentral gy ri 

4 In the motor sequence certain minor alter- 
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ations are also 'suggested (a) Saliv ition |and 
mastication, are represented |in the lower portion 
of the motor face area The latter is predominantly 
postcentral in location and below tongue, whereas 
simple jaw movements ire predonnn mtly pre- 
cential in location and located above tongue 
(b) Neck movements are represented between the 
area for finger movements md the upper in irgin 
of the f ice area 

5 Vocalization may be produced in man from 
an aiea between upper face ind thro it of both 
the domin int md non donnn tnt hemispheres, 
either alone or with movement or sens ition in the 
various struetuies about or in the mouth 


6 Conjugate eye movements toward the op 
posite side ire produced by stimulation anterior 
to the precentral gxrus without seeming to be 
confined to i disLrete irclutectomc area Eye 
movements produced from the precentral gyrus 
mn} be eonj ugate to either side or upward, or 
in i> be movements of eonvergenee Eye sensation 
is produced b\ stimulation anterior to the central 
fissure but not posterior 

7 Evidence is presented for the possible ex- 
istence of a seiond sensor} irea for arm and leg 
in the cortex idj icent to the fissure of Sylvius 
It seems hkclx ilso th it there ma} exist in the 
s ime zone i second represent ition of movement 
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Department of Physiological 

The science of endocrinology is developing in a 
manner paralleling that of its sister sciences That 
is to say, from a beginning as merely a description 
of the phenomena attending the loss or an e\cess 
of an internal secretion, it is passing by slow de- 
grees to a study of the manner by whieh these se 
cretions regulate the metabolic processes of the 
cells upon which they act It cannot be too 
strongly emphasized that the hormones do not in 
ltiate new types of cellular activity but only in 
flucncc the rate at which these functions proceed 
Since it is non recognized that cellular function is 
based on underlying chemical transformations, it 
may be assumed that all that any hormone does is 
either to facilitate or retard certain types of chem 
ical reactions within cells However, the actual 
manner by which such acceleration or retardation 
is effected remains, with one exception, extremely 
obscure This exception is the report by Price, Col- 
on ick and Con (1) that an anterior pituitary hor 
mone and insulin exert at least part of their phys 
lological action by regulating the rate of the 
hexokmase reaction 

It is evident, however, that the future develop 
ment of endocrinology will be inextricably com- 
bined with and dependent upon the growth of our 
knowledge of the intermediary metabolism of the 
cells Indeed, it is fair to suggest that “biochem- 
ical endocrinologx” offers at the present time the 
most promising field for the elucid ition of the ex 
act nature of hormonal iction 

This afternoon I am veutunng to speak to you 
on certain biochemical studies that have been car 
ned out in recent years both in my own and other 
laboratories which may r offer not only an illustra- 
tion of the generalization I have just stated but 
also I hope will idd something to our knowledge 
of the conditions associated with the activity of 

* This p iper w ill be published later 


LONG 

Chennslry, Yale University 

one of the most vital of all endocrine organs, the 
adrenal cortex 

There are three main goals that must be reached 
for an understanding of the role played by any en- 
docrine gland and its secretions in the regulation 
of the economy of the organism They are (1) The 
isolation, determination of chemical constitution 
and if possible, the svnthesis of the active prin- 
ciple or hormone, (2) The recognition of the man- 
ner of interaction of the hormone mth the cells 
upon w Inch it exerts its effect This, as I mentioned 
above, may ultimateh prove to be the positive or 
negative catalvsis of some particular chemical 
transformation earned out by the cell (3) Since 
the hormones are to be regarded as one means by 
which the functions of the organism as a whole are 
correlated 3nd integrated one with another, it is 
desirable to know the circumstances under which 
a heightening or lowering of the rate of secretion 
of the constituent members of the endocrine sys 
tern occurs Such information, particularly if we 
can establish the nature of hormonal action, would 
contribute to our understanding of the wav in 
which the organism responds and adjusts itself to 
the continued and varied alterations in its external 
and internal environment and would indirectly 
give a clue to the cellular processes that are essen- 
tial for the fulfillment of such adaptations 

The determination of the manner by which any 
endocrine orghn is able to augment its secretion, 
demands for its solution, first an understanding of 
the circumstances assoented with such secretion 
and, secoudlv , a knowledge of the mechanisms by' 
which the increased quantitv of hormone is pro 
duced bv the secretorv cells of the gland 

THE VDREN \L CORTEX INTERIOR 
P1TV.ITVRX RELATIONSHIP 

Before describing those experiments that relate 
particularly to the conditions of activity of the 
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THE EFFECT OF ADRENOTROPHIC HORMONE 
UPON THE ADRENAL CHOLESTEROL 

/A T ^ ie rn 1£ ^ eCtl ° n ° f punfieci adrenotrophic hormone 
(AC TH) essentially free of all other anterior 
lobe hormones in quantities of 1-4 mgs into nor- 
mal rats, mice and guinea pigs is followed by char- 
acteristic changes in the content of cholesterol i» 
he adrenal glands These consist of a sharp initial 
decline reaching a maximum some 1-G hours iftcr 
the injection (figure 1) The extent and continu- 
ance of this fall is roughly propoi tional to the 
quantity of A C T II administered but the mjtt 
tion of the above-mentioned qu vntitics of hormone 

^ri5 in r tl M r ' lt ' inclin0USC the IobS of " 

i>U-bO /t> of the original content within 3-G hours 


APR! NAL CHOtcSTCROC 


t,1Cre 13 at prese »t no clued evidence that 
these changes represent the conversion of choles- 
terol into the char ictcnstic adrenal cortical ster- 
o.ds the indirect evidence that they arc closely re- 
ated to the actual formation and release of these 
hormones may be summarized as follows (a) There 

Bloch T C ‘ Cn " | t T, 1 rdlt,on8h, P The work of 
’ BLrK * ntJ H'ttcnberg (7) and of Bloch (8) 
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LIVER GLYCOGEN 


TIMS AFTIH A.CTH -WOU*S 

l T ^ e effeCt ° f a 3ln E Ie injection of adre- 

kTrlui ZZr (ACTB >™ tte adrenal cho- 
lesterol of the guinea pig, rat and mouse From the 

data of Sayers, Sayers, L,„„ 6 „„ , nd 

Dougherty and White (10) b m 

The content then slowly rises but may require some 
24 hours to return to the initial level Analysis 
dicates that the loss is almost entirely due to 

fretchTV” f 16 6Ster fractlon . the quantity of 

free cholesterol remaining almost unchanged 

mfluenceofA? S T H adrenal , Ch ° leSter01 Under the 
nnuence ot A C T H are not accompanied by sim- 

r declines in the cholesterol content of liver 

spleen, brain, heart, lymph nodes, skeletal muscle 

or blood plasma They may, therefore, be regarded as 

tieZtc r Z:'“J “* 4 

Hypophysectomized rats 3-14 days after opera- 
tion have higher initial levels of adrenal choles- 
terol than normal rats yet respond in a similar 
manner to the injection of A C T H (6) 
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Fig 2 The changes in (a) Lner glycogen (b) 
Circulating Blood Lymphocytes and (c) Adrenal 
Cholesterol and \scorbic Acid following a single 
injection of adrenotrophic hormone (6, 10, 11) 

show' that cholesterol is actually convertedjinto 
cholic acid and into progesterone (c) These effects 
of A C T H upon adrenal cholesterol are accom- 
panied by definite physiological indications of an 
increased output of the cortical hormones Thus, 
it Ins been shown that the liver gly'cogen rises, 
reaching a maximum between the 6th-9th hour 
after the injection of the trophic hormone while 
the lymphopenia, shown by White and Dougherty 
(10) to be another manifestation of increased ad- 
renal cortical secretion, also reaches its maximum 
betw een the 6th and 9th hour (figure 2) (d) Finally 
it can be shown that these changes in adienal cho- 
lesterol are almost entirely confined to the adrenal 
cortex (11) 
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It may therefore be concluded that the fall in 
adrenal cholesterol following the injection of 
A C T II is not only a specific response by this 
organ, but also is an indication that cortical hor- 
mone has actually been released from the gland 
ll may therefore be used nol only to deled the release 
of A C T H from the pituitary , but also to determine 
whether any particular set of conditions is associated 
with the activation of the anterior pituitary adrenal 
cortex mechanism 

THE EIFECT OF ADKEVOTROPHIC HORMONE 
WON THE VDRENAL ASCORBIC ACID 

When it became apparent that A C T H did spe- 
cificallj deplete the adrenal cholesterol we turned 
our attention to its possible effect on the adrenal 
ascorbic acid Since the latter substance was also 



Tig 3 The effect of a single injection of adreno- 
trophic hormone on the adrenal ascorbic acid of 
the rat and guinea pig (11) 


uniquely present in large amounts in this organ, it 
was m the first place selected as an internal control 
upon the specificitj of the changes in adrenal cho- 
lesterol Somewhat to our surprise it was found 
that this adrenal component also responded in a 
specific manner to the injection of the trophic 
hormone 

Up to the present time the response of the ad- 
renal ascorbic acid to A C T H has been exam- 
ined fully only in the rat and guinea pig These two 
animals, however, represent species which can and 
cinnot sjnthesizc ascorbic acid and consequently 
it mij bo anticipated that certain aspects of their 
response to tins hormone would be different 
Vs will be seen from Figure 3 a verj prompt fall 
in ulrenal iscorbic acid occurs in both spectes In 
the rat i decrease cau be found 20 minutes after the 
injection of V CTH nliile in 1 hour the glind 
m iv h iv e lost 60% of its origin d content This de- 
cline Ins, however, usuilh retched its maximum 
about 3 hours iftcr the injection of V C T II and 
from then on increases again ripidlj so that the 


initial level may be regained about 6 hours after 
the injection of ICTH in the quantities em- 
plojed in these experiments In the rat such injec- 
tions ultimately bring about an actual increase in 
the ascorbic acid content so that 24 hours later not 
only has the gland increased m size bv some 20%, 
but the concentration of the vitamin has also in- 
creased to the same extent It is important to em- 
phasize that no significant alterations in the as- 
corbic acid content of the blood or v variety of 
other tissues accompany these marked v anations 
m the adrenal 

In the guinea pig a similar initial and prompt fall 
occurs, also reaching a maximum 3 hours after in- 
jection From then on however the curve differs 
markedly from that in the rat since the return of 



Fig 4 The effect of a single injection of adreno- 
trophic hormone on the ascorbic acid content of 
the adrenal and other tissues of the guinea pig 
(Oesterhng — unpublished) 

the ascorbic acid to normal levels is a slow process 
taking almost 24 hours for completion This un 
doubtedly reflects the inability of this species to 
synthesize the vitamin and it may be presumed 
that the ultimate restoration of the original con- 
tent is dependent upon the ability of the gland to 
replenish its stores from the blood since these ani- 
mals received no vitamin C during the expenmen 
tal period The liver ascorbic acid ind that of i 
variety of other tissues is unaffected The onh ex 
ception may be a slight fall in the spleen (figure 4 ) 
In the hypophyscctomiccd rat the adrenil astor 
bic acid slowly declines with time after the opera 
tion (12) However, 2-3 davs after operition the 
content is approximate^ that found in liitat t im 
raals At this point the intravenous injection of 
amounts of V C T II of the order of 1 nuerogr im 
or less is followed bj a rapid decline m the ao< or 
bic acid Indeed the adrenals of such uiimah arc 
so sensitive to the trophic hormone tli it this pro 
cedure has been adopted bv S ij ers and & iv c rs 1 13 ) 
as a method of assaj for V C T II 
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While there are good reasons to believe that the 
adrenal cholesterol is the precursor of the adrenal 
cortical steroids, the relation of these changes in 
the Vitamin C content to the cortical secretion is 
not so evident There is no npp ircnt chemical re- 
lationship between the vitamin and hormone that 
might suggest its role as a precursor There is, how- 
ever, again a close parallel between the fall m as- 
corbic acid and the physiological changes associ- 
ated with the cortical secretion Furthermore, the 
effect of A C T H on adrenal ascorbic acid ippenrs 
to be a specific one and as we shall see occurs in 
intact animals wherever the anterior pituit vry ad- 
renal cortical mechanism is activated Conse- 
quently it also can be used in the same manner as 
the changes in adrenal cholesterol for the detection 



Fig 5 The effect of a single injection of adreno- 
trophic hormone on (a) the adrenal cholesterol (b) 
tbe adrenal ascorbic acid (c) the circulating lym- 
phocytes of normal and scorbutic guinea pigs 
(Oesterhng — unpublished) 

of tbe response of this portion of the endocrine sys- 
tem to changing conditions in the external or in- 
ternal environment 

A recent note by Lowenstein and Zwemer (14) 
suggests that the cortical hormone is actually se- 
creted by the gland as a complex of the steroid 
hormone and the vitamin They claim that it is pos- 
sible to isolate such a compound from the gland 
While confirmation of the existence of such an ad- 
renal cortical hormone would greatly clarify the 
association of changes m the vitamin and steroid 
content of the gland during active secretion, we 
have observed certain circumstances that suggest 
that the relationship between the steroid and vitamin 
is not as intimate as this work would imply If guinea 
pigs are placed on a scorbutic diet, the adrenal as- 
corbic acid is, in the course of 14-16 days, reduced 
to about 4% of the normal value At this time the 
adrenal cholesterol has increased some 20% over 
the value found in pair fed controls The injection 


of 1 mg of A C T II into such animals is followed 
in 6 hours by the usu il fall in adrenal cholesterol 
and the development of ly inphopcnin Neverthe 
less no further loss of ascorbic acid is observed 
since at this time to all intents and purposes the 
gland may be regarded as essentially free of the 
vitamin (figure 5) It is evident from this expen 
meat that in the guinea pig not only is the fall in 
cholesterol following A C T H independent of 
that in ascorbic acid but also th it it is still associ- 
ated with the release of cortical hormone with its 
consequent clTect upon the lymphoid elements 
The response of amm ils suffering from more ad- 
vanced scurvy has not yet been examined In this 
condition, however, it is known that the adrenal 
cholesterol has declined to levels approximately 
50% less than those found in the pair fed controls 
It was not known whether these changes in the 
chenue il architecture of the ldrenal bear any rela- 
tion to the cluneal events issociated with ad- 
vanced scurvy although the possibility that ad- 
renal cortical insufficiency may be present in this 
condition lias been discussed by several groups of 


investigators 

Iu the rat similar indie ittons of a dissociation 
between the movements of adrenal cholesterol and 
ascorbic acid have been observed In these animals 
24 hours after injuries, injection of bacterial tox- 
ins, or hemorrhage the vdrenal cholesterol may 
still be found at levels less than 10-20% of normal 
while the adrenal vscorbic acid has returned to 
ncarlv normal levels The inherent capacity of 
these animals rapidly to sy nthesize the vitamin is 
evidently not coupled with their ability to reform 


cholesterol at the same rate 
Since the adrenal medulla as well as the adrenal 
cortex contains appreciable quantities of the vita- 
min, it is necessary to inquire whether the ob- 
served changes in the whole gland reflect the secre- 
tion of epinephrine rather th vn that of the cor jea 
hormones Heard and Welch (15) m perfusion ex- 
periments on ox adrenals found that the appear 
ance of epinephrine in the perfusate was accompa 
mod by that of ascorbic acid and indicated that e 
latter probably operated as an anti oxidant for t e 
former There are, however, good reasons to be- 
lieve that the loss of ascorbic acid following acti - 
tion of the gland by A C T H is in arge par , 
least, from the cortical tissue These reasons m 
be summarized ns follows (a) Dircc ana y 813 
the dissected cortical tissue of rats anc guinea P 
indicates that the loss of ascorbic acid after 
A C T H accounts for nearly the total amount lo 
from the intact gland (b) Hypophysectomized 
animals do not suffer depletion of them adrenal 
ascorbic acid when placed under cone i ions w 
are know n to evoke epinephrine discharge from the 
medulla (This will be considered m more deta 
further on ) This is not due to a failure to secrete 
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epinephrine since it has been shown by Cope and 
Marks (16) that a normal discharge of epinephrine 
occurs from the medulla of hypophysectomized 
rabbits as a result of insulin hypoglycemia (c) In 
spite of the absence of any effect of sympathetic 
stimulation on the ascorbic acid content of the ad- 
renals of hypophysectomized animals, even though 
accompanied by epinephrine liberation, the glands 
of such animals promptly release relatively large 
quantities of ascorbic acid when stimulated by the 
adrenotrophic hormone (d) Adrenal transplants 
consisting entirely of cortical cells show a fall in 
their ascorbic acid content after injection of 
A C T H or exposure of their hosts to cold 
It is therefore concluded that these changes in ad- 
renal ascorbic acid following their activation by 
\ C T H reflect to a major degree changes m the con - 
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Fig 6 The effect of (a) adrenotrophic hormone 
(b) saline extract of rat anterior lobe on the adre- 
nal ascorbic acid of hypophysectomized rats From 
data of Sayers and Sayers (13) and Long and Fry 
(unpublished) 

ecnlrolion of the vitamin in the cortex rather than in 
the medulla and that tn consequence they together 
with the contemporary changes tn cholesterol may 
also be used as indicators of adrenal cortical activ- 
ation Nevertheless it must be stated that direct 
evidence for the com ersion of adrenal cholesterol to 
adrenal cortical steroids is lacking and that at the 
present time the relation of adrenal ascorbic acid to 
the secretory activity of the gland remains wholly 
obscure This, however, need notdetract from the use 
of such determinations to follow the conditions as 
aQci ited w ith adrenal cortical activity since they 
appear to be a reflection of it .1 Jew applications of 
this method to the study of certain endocrinological 
problems may already be noted (a) It has been 
shown by Sayers md Siycrs (13) that the response 
of the adrenal ascorbic \cul of the hypophyaec- 
tomizcd rat to V C T H may be used as l method 
of assay for the hormone (b) By this technique 
they haac also determined the ICTII content 


of a single rat anterior lobe, a possibility we have 
confirmed It may be estimated by this means that 
the rat anterior lobe contains approximately' 1% of 
A G T H (figure 6) (e) The most promising use of 
this method m clinical endocrinology would appear 
to be the determination of urinary A C T H ex- 
cretion in man, a procedure' of potential value id 
the diagnosis of certain types of adrenal cortical 
and anterior pituitary disorders 
The use to which this method has been put for 
the determination of the conditions of adrenal cor- 
tical secretion will now be described 

THE EFFECT OF CONDITIONS KNOWN TO BE ASSOCI- 
ATED WITH ADRENAL CORTICAL SECRETION ON 
THE ADRENAL CHOLESTEROL AND ASCORBIC ACID 

It now appears to be established that one of the 
effects of stress, whether arising within or without 
the organism, is an increased demand for cortical 
hormone The reasons for this increased require- 



Fig 7 The effect of the exposure of rats to the 
conditions noted in the figure on the adrenal cho- 
lesterol The data is from the following sources 
Cold (23), Pain (22), Hemorrhage (23), Scald (24), 
Killed B Cob (Pinchot — unpublished), Unilateral 
adrenalectomy (Fry andGershberg— unpublished) , 
Simulated altitude (Teppcmmi — unpublished) 

ment arc not understood, but presumably they are 
first met by an increased rate of secretion of 
A C T H Indeed, in all discussions of this problem 
it must be clearly realized that the response of the 
anterior pituitary is not only the first but also the 
essential one in the events leading to adrenal corti- 
cal activation The nature of the stimuli, whether 
nercous or humoral, that eiohc this response are 
quite indefinite at the moment Once the pitmtarx 
response has occurred, the adrenal cortex of a nor 
mal animal promptly responds by great h lnerc.ta 
ing the output of its hormone 
It is evident then that if the changes m adrut il 





46S 


FEDERATION PROCEEDINGS 


cholesterol and ascorbic acid following the exoge- 
nous administration of A C T II are a specific 
effect of this trophic hormone, then similar altera- 
tions in the composition of the gland should occur 



Fig S The effect of exposure of r Us to the condi- 
tions noted in the figure on the adrenal ascorbic 
acid For source of data see Figure 7 
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Fig 9 The effect of exposure to various condi- 
tions on the adrenal cholesterol and ascorbic acid 
of normal and hypophysectomized rats 

when animals are placed under circumstances in 
which it is known that an increased secretion of 
cortical hormone is necessary for survival 
Exueriments of this kind under a variety of con- 


ditions have been carried out by ourselves and 
others and the results arc grouped together in Fig- 
ures 7 and 8 It will be observed that following ex- 
posure of rats to (a) hemorrhage, (b) cold at 1-1°C, 
(c) scalds, (d) stimul ltion of sensory nerves, (e) 
operative procedures such is unilateral adrenalec- 
tomy , (f) injection of killed B G'oh, (g) simulated 
altitudes of 20,000 feet, that the adrenal choles- 
terol and ascorbic acid decline in a similar manner 
to that observed after the injection of purified 
A C T II Similar treatment of hypophysecto 
nnzed rats does not produce any significant change 
in these adren il constituents even though the pro 
cedure employed may rapidly bring them to the 
point of death (figure 9) Indeed, the contrast in 
the response of the adrenal in those two groups of 
animals to the same circumstances leaves little 
doubt th it not only does the cholesterol and ascor- 
bic acid iccuritely rellect the release of adreno- 
troplnc hormone but also th it all adrenal cortical 
ictivity in the normil animal must first be initi- 
ated by idequate stimulation of the anterior lobe 

VLCH VMSM OV ACTIV VTIOX Ot ADRENOTROPHIC 
IIORMOXE SECRETION 

The fact that such diverse forms of stress as 
cold, burns, hemorrhage, and painful nerve stim- 
ulation, etc ill c uise a depletion of adrenal choles- 
terol mil iscorbic acid, r uses the question as to 
lihat common denominator is possessed by such stim- 
uli For, is we li ive seen, these alter itions in adre- 
nal composition depend on a preliminary activa- 
tion of the anterior pituitirv, and it is difficult to 
behove that the response of this organ is entirely 
nonspecific 

Two mechanisms may be considered as possible 
in so far as the liberation of idrenotrophic hor- 
mone is concerned (1) Cb inges in the composition 
of the blood traversing the glind which act as an 
excitatory agent to the secretory cells These 
changes may either be m the concentration in the 
blood of certain metabolites which follow the al- 
ter itions in cellular activity or in the blood level 
of certain hormones So f ir as the first is concerned 
there are a large number of possibilities none of 
which, however, appear at the moment to be ac- 
ceptable as i common denominator in the condi- 
tions studied The level of cortical hormone does 
appear to be of importance Sayers and Sayers (2) 
have show n and w e have confirmed that increasing 
the blood level by pretreatment of rats with the 
corticosterones prevents the usual fall in adrenal 
ascorbic void and cholesterol of rats eNposed to 
cold or subjected to unilateral adrenalectomy 
It may, therefore, be surmised that exposure to a 
variety of stresses increases the tissue utilization 
of cortical hormones, lowering their level in the 
blood which in turn brings about activation of the 
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anterior lobe (2) Nervous control The question of 
a direct nervous control of anterior lobe secretion 
is a debatable one at the moment, but in so far as 
the types of stress outlined above are concerned 
there is very definitely one ty pe of nervous activ- 
ity associated w ith them all This is an excitation of 
the autonomic nervous system and the release oj its 
specific hormone, epinephrine It is as, therefore, 
of interest to determine the effects of epinephrine 



Fig 10 Effect of Intramuscular Epinephrine on 
the ascorbic acid of the rat adrenal Rate of in- 
fusion — 0 5 ml/lOOg/hr 



Fig 11 The effect of slow intramuscular infusion 
of epinephrine (1-1,000,000) on the blood glucose 
and adrenal ascorbic acid of the rat 


in physiological amounts on the adrenal ascorbic 
acid and cholesterol of normal and hy pophysecto- 
mued rats since all the conditions in which a fall 
in these substances occurred probably involved 
thedischargeof this hormone 
The results (figures 10 and 11) show that ep me 
phrine injected cither subcutaneously, intrave 
nously or intramuscularly causes a fall m adrenal 
isLorbu. acid and cholesterol to a similar degree 
md w ith similar time rel itionships to th it found 
after the injection of V C T II It is, however, in 
effective in hypopliysectomued animals indicating 
th it its lotion is everted upon the anterior lobe 


itself and not directly upon the cortical cells 
Vogt (17) has also found that epinephrine mere ises 
some 5-10 fold the content of cortical hormone in 
the plasma of the adrenal vein of dogs 
Some additional points concerning this effect of 
epinephrine need to be considered The absence of 
any response m hy pophy sectomized rats is not due, 
as Vogt (IS) has suggested, to the irresponsiveness 
of the gland as a consequence of the atrophy that 
normally follows the withdrawal of the trophic 
hormone This is show n by experiments m w Inch 
nflmediately after hypophysectomy the animals 
were injected either with a crude extract of beef 
anterior lobes, purified adrenotrophic hormone or 
implanted each day w ith a rat anterior lobe (figure 



Fig 12 The effect of epinephrine (0 002 mg per 
100 gs body weight per hour) on the adrenal ascor- 
bic acid of (a) normal (b) hypophysectonnzed (c) 
hypophysectomized rats given the treatment indi- 
cated m the figure 

12) Such procedures not only insure the mainte- 
nance of normal gland size and architecture but in 
some experiments produced glands larger than 
normal Nevertheless they' still failed to respond to 
the administration of epinephrine 
It is not yet known how epinephrine activates 
the anterior lobe It may stimulate cells normally 
receiving adrenergic fibres or since the presence of 
such nervous pathways to the anterior lobe is ex- 
tremely uncertain, it may act directly on the se- 
cretory' cells themselves m a manner analogous to 
its effect in promoting glycogenolysis in skeletal 
muscle Vnother possibility is that the hormone 
produces its effects on the anterior lobe by con- 
striction of the blood vessels supjilywg the gland 
None of these possibilities can as yet be said to 
have adequate experimental backing I would, 
however, like to point out that the use of these 
changes in adrenal ascorbic acid and cholesterol as 
indicators of the actuation of the adrenotrophic 
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secretion opens the way for a moie direct approach 
to the problem of the nervous or humoral control 
of anterior lobe activity 

It is perhaps natural, at fiist sight, to regard 
this effect of epinephrine on the anterior lobe as 
simply another type of non specific stress IIow- 
ever, in the case of epinephrine we are do ding with 
a substmee whose point of action is r ither accu- 
rately known and although the present experi- 
ments are not sufficient to decide the exact man- 
ner by which it induces the secretion of adreno- 
trophic hormone it at least is now possible lo 
devise experimental conditions which will more 
directly answ'er this question 

Finally, I would like to point out that the adre- 
notropluc secretion is not the onl} anterior lobe 
hormone that appears to be influenced In epi- 
nephrine Riwson and Ins colleagues (19) have re- 
cently leported that the injection of this hormone 
into rats not only discharged iodine from the tln- 
roid but also increased the height of the glandu) ir 
cells, both an indication of the release of thjro- 
tropluc hormone In uldition Soffer et al (20) 
found that epinephrine increased to 1 sigmfic int 
degree the blood level of thj rotropluc hormone of 
normal dogs and that this also occurred in thj- 
roideetonnzed or adrenalectomued inunals 

Markee, Sawyer and Hollinsheul (21) report 
that ovulation occurring in rabbits after coitus is 
mediated by humoral rather than nervous means 
and that the humoral agent appe irs to be epi- 
nephrine since the direct application of this sub- 
stance to the anterior lobe is followed b} ovul ition 
in a significant number of experiments Sunil ir ap- 
plications of acetyl choline were ineffective 

CONCLUSIONS 

The experiments carried out m various lab 1 1 - 
tones in lecent years indicate 

1 The adrenotroplnc hormone whether injected 
or released under appiopnate conditions from the 
anterior pituitary specifically decre ises the cho- 
lesterol and ascorbic acid content of the adrenal 
cortex 

2 These changes are associated with an in- 


creased rate of secretion of the adrenal cortical 
hormones uul m i> be used us indicators of such 
an mere isc 

3 It is probable that the adrenal cholesterol is a 
direct precursor of the adrenal cortical steroids 
It is not yet known whether the adrenal ascorbic 
acid is also directly concerned with the formation 
and rclc ise of these hormones or whether the ob 
served ch mges rejiresent its participation in met- 
abolic transformations associated with the in- 
creased secretion from the gl md These expen 
incuts, however, do associate a vitamin with the 
secretory processes of an endocrine gland and 
point to i hitherto unsuspected role of the former 
in the organ from winch it was first isolated 

1 111 circumstances known to be associated 

with an mere ised adrenal cortical secretion are 
also iccompanied b\ * i decline in these adrenal 
constituents but are w ithout any such effect in the 
absence of the In popln sis 

5 The stimulation of the elements of the auto 
nomic nervous svstem with concomitant release of 
epinephrine that occurs under a variety of condi- 
tions vppears to be a m ljor f ictor in the activa- 
tion of the adrenotroplnc secretion from the 
anterior lobe The manner b\ which epinephrine 
produces this activition is not known A further 
regulator} factor is the blood level of cortical hor- 
mones 

G The use of these changes in the chemical 
composition of the idrenal for the assaj of adreno- 
troplnc hormone h is Ureuh been reported Their 
potenti il value for the determination of the mech- 
anism of secretion of adrenotroplnc hormone b> 
the anterior pituitarv has been indicated 

The experiments carried out in the Department 
of Pin Biologic d Chemistry have been conducted 
in collaboration with Dr ind Mrs Sajers, Dr 
G Pinchot, Dr J Teppernnn, Miss E G Frj, 
Dr II Gershberg and Dr J me Oesterhng I am 
indebted to im colleagues for the use of certain 
hitherto unpublished experiments that are in- 
cluded in this p iper These studies have been as- 
sisted b\ grants from the Fluid Rcseaich Fund, 
School of Medicine, Yale Umversitj 
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THE PRESENT STATUS OF PTEROYLGLUTAMIC ACID AND OF 
OTHER HEMATOPOIETIC AGENTS 

ARNOLD D WELCH 

School of Medicine, Western Reserve University* 


About a year and a half ago interest in sub- 
stances with antianennc activity became greatly 
heightened This situation reflected the fact that 
the newly synthesized vitamin, pteroy Iglutaimc 
acid (PGA), rather unexpectedly produced a strik- 
ing hematopoietic effect in those types of anemia 
of man that are characterized by the appearance 
in the bone marrow and blood of abnormal macro- 
cytic types of cells 

Since the demonstration by Minot and Murphy 
(1) in 1926 of the remarkable effect of liver in pa- 
tients with pernicious anemia in relapse, many in- 
vestigations have been directed toward the isola- 
tion of the substance or substances responsible 
for the hematopoietic effect Isolation has not 
been accomplished, a situation that can be ac- 
counted for largely by the great difficulties at 
tendant upou assay in suitable human patients 
with pernicious anemia in relapse Despite these 
difficulties, considerable progress has been made in 
the purification of the liver factor, as indicated by 
the fact that many commercial extracts are avail 
able for parenteral use, in some of these an average 
daily dose of the factor is supplied by less than 10 
mg of total solids This dose may be contrasted 
with tho daily oral dose of 300 to 500 grams of liver 
that Miuot and Murphy found necessary The 
avulablc evidence suggests, however, that such 
liver extracts are still grossly impure 

\s knowledge of a group of substances, variously 
termed norite eluate factor, L casei factor, folic 
acid, vitamin B c , vitamin M, and otherwise, began 
to accumulate, it appeared increasingly likely that 
these substances pi ly a very fundamental role in 
cellular metabolism, especially that concerned 
with hematopoiesis (2, 3, 4) However, its chenucal 
and physical properties differ markedly from those 


‘Those studies earned out at Western Reserve 
University, reported herein, were supported by 
gr ints in aid from the United States Public Health 
Service and from the Lcdcrlc Laboratories 


of active material in refined liver extracts, and 
animal and nucrobiologic assays of the latter dis- 
closed only very small amounts of L casci factor 
(5, 6) That pteroy Iglutamic acid could not be the 
erythrocyte-maturing factor of liver extracts is 
indicated by the fact that highly potent extracts 
do not give chemical tests characteristic of ptero> 1- 
glutamicacid Further, the L casei factor is found 
widely distributed in the vegetable kingdom, while 
only materials derived from animal sources, such 
as liver, kidney and stomach, are efficacious in 
pernicious anemia, unless the materials tested are 
administered simultaneously with the gastric 
juice of normal individuals Finally, the hemato- 
poietic potency of the antipermcious anemia fac- 
tor of refined liver extract is certainly greater, in 
terms of weight, than is that of pteroy Iglutaimc 
acid Accordingly, in this article, the term “anti- 
permcious anemia factor” will refer to the hemato- 
poietic substance found in refined liver extracts 
that appears to be chemically distinct from pter- 
oylglutanuc acid Also, in order to avoid monoto- 
nous repetition, the term “folic acid” will be used 
synonymously with pteroylglutnnuc acid 
It is scarcely necessary to review the classic 
studies of Castle and his associates (7), through 
which it was shown that many natural materials 
contain a heat stable, extrinsic factor, that exerts 
an hematopoietic effect in pernicious anemia only 
when administered with a heat labile, intrinsic 
factor found in normal gastric juice Neither this 
factor nor hydrochloric acid can be found in tho 
gastric secretions of patients with pernicious ane- 
mia, and addisoman pernicious anemia is believed 
to result from the gastric defect and the resultant 
failure in the utilization of certain substances of 
the diet that are essential to the formation of ma- 
ture erythrocytes 

Uthough only meager information has been 
available concerning the properties of extrinsic 
factor, it is definitely not identical with any of tho 
previously identified members of the vitamin B 
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complex (S) Since folic acid is less stable, at least 
in the forms known, and appears to be distributed 
in natural materials in a significantly different 
manner from that of extrinsic factoi , there seemed 
little reason to postulate a relationship between 
folic acid and the extrinsic factor Ncvei thcless, 
tests of ciude conccntiitcs of the L casei fvctoi, 
prep ued fiom glass or spinach, were carried out 
by Moore, Welch ind Wright in 1913 (9) A marked 
hem vtopoietic effect wis obt lined in one pitient 
w ith pel nmous anemia in relapse In sever d other 
patients, however, disappointing lesults were ob- 
tained, presum ibly due to the tdnunistr ition of 
eoncentiates supplying amounts of folic acid ide- 
quate only' for very susceptible pitients It w is 
tent ttiveh concluded that the one positive re- 
sponse obtained probably w as due to a substance 
othei than folic acid, and further study' w is pre- 
vented by the piessure of wai rese uch 
Castle and his associates (8) also tested, in two 
patients with pernicious anemia m relipse, the 
possible extrinsic fact or activity of a n iturully' oc- 
curring derivative of pteroy lglut lnnc icid, 
namely , fermentation folic acid, or pteroyldi- 
glutamy lglutamic acid Daily or il doses of 2 3 and 
3 6 mg , respectively, were employed, but no effect 
was evidenced Subsequently, this compound w is 
found by Goldsmith (10) to have some ictix'ity in 
a patient vithmacroey tic anemn, Spies uid isso- 
ciates (11, 12) noted activity in pernicious menu i, 
a pernicious anemic patient studied coll ibora- 
tively by Castle and our group was shown to re- 
spond to the material and to excrete free L casci 
factoi in the urine, and Sudrez, m coll iboiation 
with our group (13), demonstr vted its high activity 
in sprue, a finding noxv adequately confiimed by 
others It is possible that the fiist patients studied 
by Castle y\ere both relatively insensitive to com- 
pounds of this type, or that both patients were 
unable to release pteroy lglut mne acid from the 
complex Since impuie solutions of the feimenti- 
ton factor are unpredictably unstable, it is ilso 
possible that the material supplied to Castle had 
decomposed prior to use 

bin ce it did not seem possible foi folic acid to be 
citliei the extrinsic factor oi the antipermcious 
anemia factoi , it yvas somewh it sui prising to m my 
students of the problem wdien synthetic folic acid 
w'is lepoited by Spies, Viltei, Koch and Cildwell 
(14) to exert marked hematopoietic effects in cei- 
tain macrocytic anemias, whether given parenter- 
ally or by mouth, without the p irtieipation of 
gastric juice However, eaily confiimation of this 
finding was afforded bv Mooic, Bierbaum, Welch 
and Wright (9), xvho studied txxo cases of addison- 
lan pernicious anemia, one case of pernicious ane- 
mia of pregnancy and one case of sprue, with 
striking hematologic responses in each case 
Pei haps most logical, on the basis of the then 


existing knowledge, was the finding that folic acid 
exerts a very beneficial effect in sprue The work of 
Day uid his associ ites (15) and of Dom and his 
group (10) h id indicated that material with micro 
biologic activity' for L casci or .S' faecalis is effec- 
tive in monkeys deficient in vitamin M In this 
condition the clinical picture and the changes in 
the blood very closely resemble those of sprue 
Darby mil Jones (17) probibly were the first to 
test the activity of synthetic pteroy lglutamic acid 
in sprue uid their findings were confirmed by that 
of Moore uid his issoci ites (9), and by those of 
Spies uid Ins group (IS) 

Du by and Jones (17) hive suggested quite np- 
propri itely th it vitamin M deficiency in the mon- 
key nny be considered to be the experimental an- 
alogue of sprue in man Nevertheless, the two 
conditions differ fund imcntally, since refined liver 
extnets hive no ipparent influence on vitimin 
M deficiency m the monkey , while in human sprue 
such extiacts of liver hive proved to be effectixe 
The b isis of this species difference in the response 
to the two subst inces is at present unknown 

The unexpl lined rel itionslup of pteroylglutamic 
icid to the non-folic acid antipermcious anemia 
factor of liver h is led to much speculation Until 
recently it his not seemed reisonable to assume 
that two ippnrentlv chemicdly unrelated sub- 
stances produce essentially identical hematologic 
i espouses through independent mechanisms Ac- 
cordingly, a common issumption has been that 
the function of the one substance is m some man- 
ner concerned with that of the other 

However, th it pteroy lglutamic acid functions as 
i precursor of the mtipcrmcious incmia factor is 
most unlikely', because of the lack of chemical 
simil inty betyy een the tax o subst inces For reasons 
alre idy given, ind for re isons to be given later, it 
is cle ir th it pteroy lglut nine icid is not related to 
extunsic factor ind it is obvious that the hemato- 
poietic function of folic icid is not to stimulate the 
form ition of intrinsic f ictor, since that substance, 
in contrist to pteioy lglutamic acid, is quite inac- 
tive by' itself That the antipermcious anemia fac- 
tor functions c Italy tically'in fchesj nthesis of pter- 
oy lglut imic acid is most unlikely, bee mse sex'eral 
patients have been found in w horn pteroylglutamic 
acid filled to produce i good lesponse, although 
the subsequent adnnmstiation of refined liver ex- 
tracts pioduced m excellent hematopoietic effect 
(19, 20) Also refined liver extracts, in the majority 
of animal species, do not supply material which 
can be used m lieu of folic acid 

It is moie difficult to iule out the possibility 
that pteroylglutamic acid is m some manner con- 
cerned w ith the sy nthesis of the antipermcious 
anemia factor Considerable circumstantial evi- 
dence against this seemingly plausible effect of the 
substance is available, however First, it would be 
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necessary to reason, in considering those patients 
m whom folic acid failed to produce a good re- 
sponse and liver extract was efficacious, that the 
system in which pteroylglutamic acid normally 
functions was defective Second, animals severely 
deficient in folic acid would be expected to respond 
to refined liver extracts as well as to pterovlglu- 
tamic acid Third, patients dy mg w ith pernicious 
anemia in relapse are known not to have antiperni- 
cious anenna factor in the liver, thus, a patient 
dying while in remission induced hi pteroylglu- 
tarnic acid would be expected to have antiperm - 
cious anemia factor in the liver, if the vitamin is 
concerned w ith the formation of the liver factor A 
recent test of the liver of such a patient by Dr C 
V Moore (personal communication), in an unfor- 
tunately rather complicated case, indicates that 
the amount of antipermcious anemia factor pres- 
ent was immeasurably small We shall return later 
to the possible manner of action of the antiperm- 
cious anemia factor 

Several facts suggest that pterov lglutanuc acid 
probably plays a very fundamental and essential 
role in human metabolism Among these are not 
only its hematopoietic effect in the macrocytic 
anemias, but also its presence in combined form 
m the majority of animal and human tissues The 
fact that it functions as an essential metabolite in 
bacterial, protozoan, animal, and even insect 
species, makes it most unlikely that man is an ex- 
ception The factor is sy nthesized In bacteria com 
monly found among the intestinal flora of several 
species and it is not impossible that it may be 
sy nthesized to some degree by animal tissues (21), 
although conclusive evidence concerning this 
point has not been made ax ailable 

A particularly strong argument that pteroylglu- 
tamic acid functions as a xitanun in man is afford- 
ed, of course, by the response of patients with 
macrocytic anemia, since onlx a vitanun-deficieucx 
would be expected to respond so rapidly to the 
small doses which have proved to be effective 
However, the reason for the difference between the 
manifestations of pernicious anenna aud those of 
sprue is not clear Vlso, the reason for the develop 
ment of a deficiency of folic acid iu individuals 
with pernicious anemia is not xet clear The diet of 
such indixiduils usudlx is not greatly different 
from that of normal inda idu iU, at least during the 
period prior to the dex elopment of i full blown 
incline st ite This f uluro of the pernicious intnuc 
subject to subsist on ordmirx sources of supph of 
folic lcid suggested the possibilitx that in this 
disease some of the n ituralh occurring derix itn es 
of the xitumii ire not utilized effectively Thus, 
it might hue ippeared possible for the extrinsic 
f ictor to consist of those coujug ited forms of folic 
acid found in various foodstuffs, and that these 
under normal circumstances ire broken down to 


the free vitamin under the influence of the gastric 
intrinsic factor 

Through the generosity of Dr J J Pfiffner of 
Parke, Davis, who isolated pteroy lhexaglutamy 1- 
glutamic acid from yeast, this hypothesis has been 
disproved, it w as found that gastric juice does not 
release the L casei factor from its hexaglutamyl 
conjugate (19) Evidence that the conjugated 
form of folic acid found in yeast does not function 
as extrinsic factor also was afforded by the finding 
that the compound was ineffective in some patients 
with pernicious anemia in relapse, whether given 
with or without gastric juice However, in these 
patients daily oral dosage with an equivalent 
amount of synthetic pteroy lglutanuc acid caused 
a definite reticulocyte response (22, 19) 

In collaboration with Jukes and Stokstad of the 
Lederle Laboratories, evidence suggesting that the 
extrinsic factor does not supply any utilizable 
form of pteroylglutamic acid, also has been ob- 
tained m rats and in chicks Vacuum dried beef 
muscle, a commonly employed source of extrinsic 
factor, not only supplied a very small amount of 
folic acid, but also supplied no other substance 
utilizable by' rats or clucks in the prevention or 
cure of a deficiency of pteroy lglutanuc acid Fur- 
ther evidence is afforded b\ the finding that con- 
centrates of extrinsic factor, representing a several 
thousand-fold concentration of milk, prepared in 
our laboratory in collaboration with Cistle, con- 
tain no significant amount of the L casci factor 

The hexaglntamx 1 conjugate of folic acid, given 
either by mouth or parenterally to various animal 
species or to normal human subjects, appears to 
produce physiologic effects essentially indistin- 
guishable from those of sxnthetic pteroylglutamic 
acid Thus, the compound prevents or cures folic 
acid deficiency m animals, while in normal human 
subjects the administration of the conjugate, 
either orally or parenterallv (22, 23), leads to the 
prompt excretion of free L casei f ictor in the 
urine In patients with pernicious inenua, how- 
ever, the utilization of this substance appears to 
be much less cert un At first, it appeared that 
pernicious anenuc patients chanctensticalh can- 
not utilize the conjugate, but more recent findings 
have show n that this is not the c ise 

Thus, both our group (19, 22) and that of Bethell 
(23) described patients with pernicious anemia in 
relapse who failed to utilize the hcxaglutamvl 
conjugate of the vitamin, although subsequent 
treatment with equivalent amounts of pterov 1 
glut nine acid produced an hematopoietic effect 
Microbiologic studies of the unue showed that, in 
contrast to normal human subjects, these patients 
derived an insufficient imouut of free pterov lglu 
tamic acid from the conjugate for appreci ible aug- 
mentation of the urinarv elimination of the vita- 
min 
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These data were similarly interpreted by each of 
the two groups, namely, that one of the metabolic 
defects of pernicious anemia may consist of an ab- 
normality in the derivation of pteroylglutanue 
acid from such naturilly occurnng derivatives as 
the hexaglutamyl conjugate of yeast Not only 
was such an hypothesis consistent w ith the data 
obtained, but also it appeared to explain hois in- 
dividuals with pci mcious anemia could become de- 
ficient in folic acid on diets not gieatiy different 
from those of normal subjects 
Recent developments, however, have indicated 
that the situation is much mote complicated Sev- 
eral laboratories, including those of Bethel! , 
Castle, and ourselves, have obtained, in patients 
with pernicious anemia in relapse, good hemato- 
poietic responses using new lots of the hexagluta- 
myl conjugate supplied by Dr Pfiffner Studies of 
the urinai y excretion of the free vitamin showed 
that these patients, unlike those who f uled to re- 
spond hematologically, excreted free pteroylglu- 
tamic acid obviously derived from the conjugate 
It might be hypothesized that the patients most 
recently tieated with preparations containing the 
hexaglutamyl conjugate of the vitamin suffered 
from a different form of macrocytic anemia th in 
those studied first both by Bethel! and by our- 
selves, but there is no evidence in support of such 
a view A more logical theory would suggest that 
the first lots of conjugated vitamm differed in some 
respect from subsequent materials Dr Pfiffner 
assures us, however, that essentially all the folic 
acid contained in the various samples was in the 
form of pteroylhexaglutamylglutanuc acid, and 
that from such concentrates crystalline hexaglu- 
tamyl conjugate can be prepared 
A possibility of difference between the effective 
and the ineffective lots lies in the fact that at least 
two substances occur in yeast which are capable of 
• ’< v ting, in vitro , certain of the enzyme systems 
w i h release the free vitamin from its polygluta- 
mates (24, 25, 13) These enzymes, termed con- 
jugases, occur in nearly all animal tissues, in- 
cluding those of man, and it might be supposed 
that such enzyme-inhibitors occurred in a higher 
concentration in the original concentrates than in 
those studied subsequently With such an hypothe- 
sis it would be necessary to reason, of course, that 
normal subjects would be relatively insensitive to 
the inhibitors, or would more rapidly inactivate 
them than would pernicious anemic subjects 
In support of such an hypothesis, Sweinseid and 
her associates (24, 25) have suggested that an in- 
hibitory substance in yeast, which has been stud- 
ied m vitro, also exerts an effect m vivo Thus, the 
urinary elimination of pteroylglutanue acid, fol- 
lowing the daily oral administration of inhibitor- 
free hexaglutamyl conjugate, in an amount equiv- 
alent to 4 mg of fiee vitamin, was about 30 per 


cent of the dose administered in the absence of the 
inhibitor, but only about 5 per cent when adminis- 
tered with a source of the inhibitor Addition of 
30 grams of Difco yeast extract to the same oral 
dose of hexaglutamyl conjug itc reduced the uri- 
nary excretory level of free folic icid from about 
30 per cent to only about 2 per cent of the theoreti 
cal amount 

Thus, substances exist which can interfere with 
the absorption of the conjugite or with the deri- 
vation of free folic acid from it That the sub- 
stances which ict in vitro are responsible for the 
action m vivo lias not been established, nor is it 
known that the ineffective utilization of the earlier 
lots of conjugate was due to these same substances 
Also, it h is not been shown that p itients with per- 
nicious menu i are significantly less able to inacti- 
vate such interfering substances than are normal 
uuhvidu ils It might be supposed that the func- 
tion of gistnc juice is specifically to destroy such 
inhibitors, thus enabling conjugated forms of 
folic acid to be utilized This view , which has been 
suggested by Swenseid (26), has not yet been put 
to test in a pernicious anemic patient by admin- 
istering enzjmes able to destroy the inhibitor of 
conjugise However, the effectiveness of the in- 
hibitors in normal individuals would appear to 
weigh heavily ag unst this theory 

The theory that failure to utilize conjugated 
folic acid is to be attributed to simultaneously in- 
gested inhibitors of conjugases unfortunately 
leaves unexplained one pertinent observation pre- 
viously reported by our group (19) Although in- 
jected hexaglutamyl conjugate served as a source 
of free folic acid for urinary excretion in normal 
human subjects, no such urinary elimination fol- 
lowed the administration of crystalline conjugate 
in one pernicious anemic patient in relapse, even 
though the material was given intramuscularly in 
a dose of 30 mg A subsequent equivalent intramus- 
cular injection of synthetic folic acid in the same 
patient caused an excretion of 37 per cent of the 
dose Whereas the crystalline conjugate yielded no 
hematopoietic response in this patient, the equiv- 
alent dose of pteroylglutanue acid caused a prompt 
reticulocytosis Since the response to free o ic 
acid indicates that the patient was not insensitive 
to pteroylglutanue acid, these results can only be 
explained, on the basis of the theory of inhibitors, 
by supposing that in this patient the various con- 
jugases of the body were in a state of fairly com 
plete inhibition 

It is obvious that our knowledge of the physio- 
logic availability of the conjugated forms of pter- 
oylglutamic acid which occur in foods and tissues 
is far from complete Much more work is neede , 
but the material is so difficult to isolate and thus 
so expensive, that further advance may have to 
await another approach 
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The possibility that factors in liver extract of 
lugh antipermcious anemia activity would be con- 
cerned with restoring the ability of patients to 
utilize liexaglutamy 1 conjugate, when previously 
they have been found unable to do so, has not 
been overlooked, either by Bethell’s group or by 
our own Results obtained m vitro (22), although 
at first encouraging, have proved disappointing on 
further study 

Bethell and his co workers have reported (24, 
25) that orally administered conjugate, high in in- 
hibitor content, contributed no more folic acid to 
the urine of a patient in relapse, during the daily 
administration of 15 parenteral units of liver ex 
tract, than was the case prior to such dosage A 
patient in remission induced by folic acid excreted 
the same amount of vitamin, during the admin- 
istration of a crude form of the conjugate, w hether 
liver extract was given or not Patients in re- 
mission induced by liver extract, how ever, excreted 
more folic acid in the urine, when given a conju 
gate high m inhibitor content, than did patients 
in relapse who were given the same material 

By using a subject free of the antipermcious 
anemia factor, it should be possible to test the 
concept that a factor found m liver extract is in- 
volved in some way with the utilization of conju- 
gated folic acid To that end we studied a patient 
whose relapse was so profound as to suggest 
the possibility that storage of antianemic factors 
might have been reduced to a minimum On ad- 
mission in coma, this patient had an erythrocy te 
count of only 340,000 per emm of blood, the hemo- 
globin was 1 4 grams per 100 cc and the mean 
corpuscular volume was 117 5 cubic microns (all 
measurements were made in triplicate) Trans- 
fusions of blood were given to save the patient’s 
life, but the only antianemic therapy employed 
was synthetic pteroy lglutamic acid, pnrenterally 
administered in amounts totaling 90 mg duih 
An excellent hematopoietic response was obtained 
Later, when the patient was out of danger, a 
fairly crude solution of hexaglutamx 1 conjugate 
was administered parenterallv , once daily for two 
days Despite the presumed absence of the anti- 
permetous anemia f ictor from the body , these in- 
jections led to the prompt excretion in the urine 
of free L casci factor m an imount equivalent to 
about 25 per cent of the injected conjugate Unless 
it be postulated that the previous therapy wath 
pteroy lglutamic acid had led to the svnthcsis of 
antipermcious inenim f ictor, which is now be 
lieved to be unlikely, it seems evident that either 
the intipermcious anemi i factor was not com 
pletely ibscnt from the tissues of this pitient or 
the factor is not essential to the utilization of pter- 
oy lliex tglut liny Iglut inuc acid 

Considering all the evidence, it might be con- 
cluded tentatively that substances found m liver 


extracts may affect indirectly the utilization of 
conjugated folic acid by pernicious anemic pa- 
tients, m some presently unknown manner im- 
proving the functional activity of various cellular 
systems and thus influencing favorably' the utili- 
zation of conjugated forms of the vitamin Con 
ceivably, this may involve a more efficient handling 
of naturally occurring inhibitors of conjugases, 
but it must be emphasized that relapses can 
develop in pernicious anemia without any ap- 
parent defect in the handling of pteroydhexaglu- 
tamylglutnnnc acid, and that patients exist, who, 
in relapse, are unable to utilize even the crystal- 
line form of this material 
In sprue, on the other hand, results have been 
obtained which suggest that factors of liver ex- 
tract may affect rapidly the breakdown of conju- 
gated forms of folic acid, particularly the fermen- 
tation form A typical case of sprue studied by us, 
in collaboration with Dr Ram<5n Sudrez of the 
School of Tropical Aledicme in Puerto Rico (13), 
was given 14 daily intramuscular injections of 4 9 
mg of pteroy ldiglutamy lglutamic acid supplied by 
the Lederle Laboratories \11 manifestations of the 
disease were promptly' improved and the hemato- 
logic response was excellent Analyses indicated 
that the conjugate was broken down to free folic 
acid, since the average urinary excretion of the 
vitamin was equivalent to about 40 per cent of the 
material administered, a magnitude of excretion 
which compares favorably w ith that following the 
administration of comparable doses of sy nthetic 
pteroy lglutamic acid However, a remarkable 
change in this excretion occurred on the eleventh 
day, simultaneously with the initiation of the 
daily intramuscular administration of 1 ce of an 
extract of liver containing 15 units of antiperm- 
cious anemia activity and less than 0 001 mg of 
microbiologically determinable folic acid On each 
of the first two days of therapy with the liver ex- 
tract, the urinary elimination of folic acid rose 
from the previous level of ibout 40 per cent to 
about 250 per cent of the daily intake m the form 
of the conjugate On the third day of combined 
therapy the excretion had fallen to 25 per cent of 
the administered conjugate It is difficult to ex- 
plain these findings without attributing to the 
liver extract some influence on the metabolism of 
stored forms of pteroylglutannc acid 
In pernicious anemia, however, such an effect on 
the urinary elimination of folic acid during the ad- 
ministration of pteroy ldiglutamy lglutamic acid 
was not seen in a case studied by us in collabora- 
tion vv ith Dr W B Castle 
In another patient wath sprue, a concentrate of 
yeast containing pterovlhcxaglutamy lglutamic 
acid was given The daily oral dose of this material, 
which was reported to be free from conjugase in- 
hibitors, was equivalent to S 4 mg of free folic 
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acid With this material also, a good hematologic 
and clinical response was obtained However, until 
the fifth or sixth day the excietion of folic acid 
was not appreciably augmented from the pre- 
treatment level of about one nncrogr un daily On 
the seventh day, when leticulocytes already com- 
posed about 24 per cent of the circulating cry thrc>- 
cytes, the urinary excietion of the fice vitamin 
was only 54 miciograms In this case, liver extract 
was given simultaneously, after an initial ten day 
period of therapy with the conjugate alone Where- 
as the urinary excretion of folic acid pnor to and 
on the first day of therapy with liver extract cor- 
responded to only about 4 pel cent of the orally 
administered conjugate, this w'ns increased to an 
average of 14 per cent daily on the following three 
days This increase is, of couise, much less sti ik- 
ing than that which occurred during therapy with 
the diglutamyl conjugate and cannot safely be at- 
tributed to the effect of the liver extract Further 
studies will be neccssaiy m order to prove whether 
in patients with sprue, in contrast to those with 
pernicious anemia, livei factors rapidly influence 
the utilization of conjugated forms of folic acid 

Many of the pioblems discussed here, together 
with a numbei of others, might be attacked 
more effectively if a compound were ivailable with 
which the function of pteroylglutamic acid could be 
blocked effectively Chemical analogs or metabo- 
lite antagonists have been developed for i large 
number of essential metabolites, including all the 
known members of the vitamin B complex, a field 
reviewed by this author (27) and more recently 
by Roblin (28) Martin and his associates reported 
recently (29) the synthesis of a compound that in- 
terferes with the utilization of folic acid by iS 
faecalis This compound, referred to as d ( — )methy 1- 
folic acid, was prepared by a method analogous to 
that used for the synthesis of pteroylglutamic 
acid (30), except that p-annnobenzoyl-d(— )- 
glutamic acid was used, and 2,3 dibromobutyral- 
dehyde was employed in place of the correspond- 
ing three-carbon compound 

For several months we have had the privilege 
of studying limited amounts of an effective 
antagonist of pteroylglutamic acid, prepared by 
Dr M E Hultquist and Dr J M Smith, Jr , of the 
Calco Chemical Company and generously supplied 
to us by the Lederle Laboratories Jukes, 
Stokstad, Franklin and Belt have carried on 
extensive studies of this antagonist, used in the 
form of the crude product of the reaction between 
2,4,5-tnamino-6-hydro\y-pynmidine, p-amino- 
benzoyl-l(+)-glutamic acid and 2,3 dibromo 
butyraldehyde 

These workers have found (31) that the antago- 
nist reversibly inhibited the growth of Stieplo- 
coccus faecalis R and Lactobacillus casei When 
fed to rats m the form of a purified diet containing 


succinylsulf ithiazole, the evidences of deficiency 
of folic acid were more marked than those observed 
in the ibsencc of the antagonist Signs of the 
deficiency included very ruffled fur, inhibition of 
growth, ch iracteristic chromodncryorrhcn, de- 
pression of the leucocyte, uid pirticulirly of the 
granulocyte count, i depression of the hemoglobin 
level, and the appeirance of oral lesions not 
previously observed in folic acid deficient rats 
Not only was it possible to prevent these changes 
by the inclusion of peteroylglutamic icid in the 
diet, but ilso, when the deficiency syndrome was 
established, recovery w as initiated by the addition 
of the vit umn to the ration 

In mice (32), the purified diet containing suc- 
cinylsulfatlnazolc produced no evidence of de- 
ficiency in six weeks, unless the antagonist was 
dso included in the diet, it that time a majority 
of the antagonist fed mice were dead In chicks 
also the ant igomst proved very effective 

In our labor itory, we have been interested 
pnrticul Lrly in the use of this antagonist for the 
production of pteroylglut umc acid-deficiency in 
swine Our attention was attracted to this species 
because jugs have previously been used for the 
production of anemia that resembles human 
macroey tic anemias and that apparently responds 
to thcr ipy with liver extracts Thus, Miller and 
Rhoads (33) described in 1935 the production of a 
dietary anemia in pigs and its tre itment with 
liver extract, and Cirtw right, Wintrobe and 
Humphreys (34) reported about a year ago the 
production of a severe growth depression and 
anemi i in a pig fed a purified diet containing 
succinj lsulfatlnazole The growth depression 
and anemia responded strikingly to therapy with 
refined liver extract Although we (35) have not 
been able to reproduce the deficiency described by 
Wintrobe and his associates, biotin was present 
in the purified diet of our pigs, a factor which was 
omitted from the diet used by the Utah group, 
it is possible that this difference may be sigmfi- 
cant 

It has been encouraging to find, however, that 
as a result of a single modification of the purified 
diet of one pig, namely, the inclusion of the crude 
antagonist of pteroylglutamic acid previously 
mentioned, a depression of appetite and growth 
gradually developed, together with severe anemia 
Profuse diarrhea was noted, the animal became 
listless and evidenced an unwillingness to stand, 
although no signs of neuromuscular degenerative 
changes were found The condition progressed until 
the continued survival of the animal became 


At this time the purified casein (Labco) of the 
diet was withdrawn and was replaced by ciude 
sodium caseinate m equivalent amount (20 per 
cent) Because of the low food intake the pig 
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also was given, by daily gastric intubation, for 
ten days, an alcohol extract of crude casein in an 
amount equivalent to about 100 grams of casein, 
together with from SO to 150 cc of fresh neutralized 
human gastric juice Crude casein has been show n 
by Castle and his associates (S) to be a source of 
extrinsic factor, while alcohol extracted casein 
appeared to be devoid of the material Our extract 
of casein was prepared by exhaustive extraction 
of crude casein with hot 95 per cent ethanol and 
was shown to be a source of extrinsic factor by 
human assay None of the materials administered 
contained appreciable amounts of nucrobio- 
logically determinable pteroylglutannc acid After 
ten days of treatment with the extract of casein 
and gastric juice, and a total of fourteen days on the 
diet containing sodium casemate, the pig was re- 
turned to the original purified diet 

As a result of the supplementation, improve- 
ment in appetite and vigor were rapid and un- 
mistakable The stools, previously diarrheic, 
assumed a semi solid consistency, within less 
than two weeks the animal was normal with 
respect to appetite, alertness and strength On 
the eleventh day after supplementation was 
begun, the reticulocyte count began to increase, 
three days later the level was 9 per cent and a 
peak of II per cent w as attained after an additional 
five days It is to be noted that the improvement 
in appetite, growth and hematopoiesis, initiated 
by the supplementation, has continued unabated 
to the present date, approximately ten weeks from 
the cessation of therapy 

It cannot now be stated that the response of 
the pig to the administration of a crude source of 
ex-trmsic factor, together with normal human 
gastric juice, was due to the combined effect of 
the two materials A preliminary trial of the 
casein extract alone was prevented by the seventy 
of the syndrome that developed It is unlikely 
that gastric juice would have been efficacious by 
itself, since the studies of Castle and his associates 
ha\c shown adequately that intrinsic factor alone 
produces no significant hematopoietic effect in 
human patients w ith pernicious anemia in relapse 
Whether the pig had developed a deficiency of 
intrinsic factor cannot be stated, although a 
gastric analysis about three weeks prior to the 
initiation of therapy indicated a high total acidity 
with absence of free hydrochloric acid Studies 
designed to answer some of these questions are 
now m progress 

The many possible applications of the folic 
acid ant igonist to the study of the function of the 
vit unin and even for therapeutic use are most 
intriguing and some of these are now being in- 
\estigited The utilization of the antagonist of 
folic icid for the production of an animal in which 
the study of the extrinsic factor and possibly the 


antipermcious anemia factor can be advanced 
appears particularly promising and a program of 
concentration of extrinsic factor is under w ay 
Preliminary information of great interest con- 
cerning the results of studies now in progress in 
the laboratories of Daft (21) and of Elvelijem (36) 
has just become available Daft has found that 
rats fed a diet containing only 4 per cent of casein 
develop anemia and leucopenia and that the 
leucopema responds to refined liver extract The 
Wisconsin group has found that a purified diet 
deficient in niacin permits the development in the 
dog of a deficiency that eventually ceases to respond 
to niacin Signs of the deficiency, which include 
diarrhea and anemia, do not respond to folic acid 
Refined liver extracts are very effective when the 
diet is high in casein or when supplements of 
pteroylglutannc acid are given, but the liver 
extracts apparently produce little or no response 
m the absence of pteroylglutannc acid 

It is clear that in several laboratories work is 
m progress which promises soon to solve some of 
the mysteries which have complicated the bio- 
chemistry of the synthesis of new cells, par- 
ticularly of those found m the blood At present, 
however, the information available does not per- 
mit us to do more than speculate concerning the 
relationship of the several factors involved 
To leave the subject at this point is most un- 
satisfactory, but the data available are not yet 
adequate for a clear picture to be drawn of the 
functional relation between pteroylglutannc acid 
and the antipermcious anemia factor Although 
it is dangerous indeed to speculate at this time, 
it is tempting to suggest a new theory which 
appears to reconcile some, but not all, of the 
apparently conflicting data 
For the formation of erythrocytes and leuco- 
cytes, and doubtless of other types of cells, many 
compounds must be formed For the sy nthesis of 
some of these, let us suppose that the antiper- 
nicious factor is utilized catalytically, presumably 
in the form of one or more enzymes But, let us 
suppose also that in man another pathway of 
synthesis of some of these compounds, and 
probably of other compounds as well, is catalyzed 
by pteroylglutannc acid Thus, the human subject 
might be supposed to derive material suitable 
for the formation of new erythrocytes by virtue of 
either type of catalysis, because of the overlapping 
in the synthetic accomplishments of the two 
factors Very likely, however, neither factor can 
be wholly dispensed with 3nd the state of per- 
nicious anemia would reflect a deficiency of both 
substances That pteroy glutannc acid is not able 
entirely to replace the factors found m refined 
liver extracts is shown by the neurologic relapse 
observed in some patients whose hematologic 
maintenance on pteroy Iglutamic acid has been 
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excellent (37, 38) Apparently factors supplied by 
hvei extracts are involved in the formation of 
substances that are essential to the mteguty of 
the nervous system Whether the factots of refined 
liver extract can replace completely the folic tcid 
requirement of man cannot be decided definitely 
at this time, but clinic d evidence suggests that 
they cannot It is obvious that the antagonists 
of folic acid may prove helpful in obtaining an 
answ er to this question 

The relative importance of the two anti inemic 
factors may vary in different animal species 
Thus, the results in the dog, obtained in Elvehjem’s 
laboratory (36), suggest the possibility that a 
f ictor found in refined livei extract c mnot replace 
the need fot folic acid In most ininnls studied, 
the requirement for ptcroyfglut umc acid cannot 
be obviated by administering refined liver ex- 
tracts, probably because theie is no deficiency of 
the factors supplied by the liver fraction and in 
these species the catalytic effects of folic acid 
are indispensable However, in man, and possibly 
in the pig, the avail ible evidence suggests th it a 
majority of the maternls required foi the syn- 
thesis of red cells may be formed through the 
cataly tic effects of cither pteroylglutnmic acid or 
factors of refined liver extract 

That one of the compounds synthesized for 
blood cell formation may be i derivative of 
thymine is suggested by' the fact that Stokes (39) 
has found in the presence of this compound 


certain bicteria no longer require folic acid, and 
Frommoyer and Spies (10) have demonstrated 
the pirtial effectiveness of massive doacs of thy- 
mine in nutritional macrocytic tnemia, pernicious 
anemia and sprue The evidence strongly indi- 
cates, hoy ever, that other compounds are impor- 
ting since the effects obt lined with thymine in 
man are less s itisf tetory th in with pteroylglutamic 
acid or liver exti lets, and because thymine will 
not relieve the manifestations of folic acid- 
dcfieicncy m animals 

The hypothesis presented in this paper appears 
to fit much of our piesent knowledge, but there is 
as y>et no definite evidence in f wor of it, or of any 
other explanation of the relation betyeen the 
antipermcious anemia f ictor ind pteroylglutamic 
icuf Tt may be pointed out, however, that the 
striking response of the pig, almost certainly 
un ible effectively to utilize pteroylglutamic acid, 
to the idmimstration of a folic acid-free concen- 
tnte containing extrinsic factor, given with 
iiornnl gastric juice, offers evidence that is dif- 
ficult to interpret in ana other manner 

In conclusion, it is firmly stated that these 
w oi king hypotheses and conjectures arc the 
figment of the author’s imagination His valued 
colleagues, pirtieulurh Dr Robert W Heinle, 
without whom many of the studies reported here 
would Ime been impossible, should not be held 
to account for the speculations with which this 
article is concluded 
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BACTERIAL TOXINS 1 
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Diphtheria, tetanus and botulism are well 
known diseases of bacterial origin, the symptoms 
of which may be reproduced in experimental ani- 
mals by injection of sterile culture filtrates contain 
ing diphtheria, tetanus and botuhnus toxins, re 
spectively The nature and mode of action of these 
three powerful poisons has been a problem of out- 
standing interest since their discovery more than 
50 years ago In this review, we propose to discuss 
some of the evidence concerning the nature of 
these bacterial toxins, from the standpoint of (1) 
their chemical properties, (2) the anatomical and 
pharmacological changes they bring about in sus- 
ceptible animals, (3) the biochemical lesions they 
produce m the intoxicated host and finally, (4) 
their role in the metabolism of the microorganisms 
themselves 

Isolation and Chemical Properties of the Bacterial 
Toxins All three bacteml toxins have now been 
isolated as highly purified heat labile proteins 
Diphthenv toxin was isolated ind characterized 
some years ago bv Eaton (1) and by ourselves (3) 
More recent!} , Pillemer and Toll (3) lm'c used im- 
proved methods of alcohol fractionation vt con- 
trolled pH and ionic streugth to isolate diphtheria 
toxoid (i e formalin tre ited toxin) Within the past 
A ear, cry st illiz Atiou of both tet mus And botuhnus 
toxins a\ as reported Tet mus toxin w as isolated in 
highh purified crystilhnc state by Pillemer et a! 
(4) Iaao groups working mdepeudenth at Camp 
Detnch, Lam Anna and his associates (5) and 
Abr inis, Ktgeles and Hottlc (0) cr\stilhzed atid 


1 Supported by a grant from The Commonwealth 
Tund 


characterized botuhnus toxin, Ty pe A In every in- 
stance, isolation was facilitated bj the use of me- 
dia of chemically defined or simple composition for 
cultivation of the organisms 

In Table 1 we have summarized some of the 
chemical and physical properties of diphtheria and 
botuhnus, Type A, toxins Comparable data for 
crystalline human serum albumin are included for 
comparison Tetanus toxin is not included in Table 
1, because analy tical data have not yet become 
available for the crystalline protein It is quite 
clear that the chemical differences are quantitative 
and provide no obvious clue as to why one protein 
is toxic and another is not Nor have studies on 
toxoid formation shed much light on the problem 
The ammo acid composition of botuhnus toxin as 
determined by the Camp Detnch workers has ac- 
counted for more than 73% of the protein molecule, 
yet no characteristic toxic grouping has been re- 
vealed 

Up to the present, all methods which denature or 
in au\ way alter the three proteins, bring about a 
simultineou* loss of toxicity Both tetanus and 
diphtheria toxins are rapidh destroyed by' proteo- 
1a tic enzA mes Botuhnus toxiu, on the other hand, 
is relatively resistant to the action of pepsin and 
trypsin and is the only one of the three toxins 
which is effective when administered by mouth 

Morphological and Physiological Changes in In - 
ioxicated Inirnals The toxicity of the three toxic 
proteins for the guinea pig and for the mouse is 
summarized in Table 2 Their extreme toxicitx is 
c\en more startling, perhaps, when one considers 
that one milligram of tetanus or botuhnus toxm is 
sufficient to kill more than 1000 tons of guinea pigl 
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The molecular weight of botuhnus toxin is 000,000 
(9) from which it may be readily calculated that 
only 20,000,000 molecules arc necessary to kill a 
mouse It is clear that each of the three toxins is 
active at an effective concentration of only one 
molecule per cell and even at this concentration 
only a small fraction of the tnimal tissue tan be 


TABLE 1 

Properties of bacterial cxotoxuis 



Dinr 

tulri\ 

toxin* 

BOTUL1 

NUS 

TOXIN 

TX PL Xt 

HORSE 
SERUM 
XUIU 
MIN t 

Nitrogen (per cent) 

10 0 

14 1 i 

15 9 

Sulfur 

0 75 

4- 

1 03 

Phosphorous 

<0 05 

<0 045 

negatixo 

Amino nitrogen 

0 08 

— 

— 

Cystine 

— 

0 5 

5 7 

Methionine 


1 0 s 


Tyrosine 

9 5 

9 5 

4 8 

Tryptophane 

1 i 

+ 

0 53 

Arginine 

1 3 S 

3 2 

1 4 9 

Histidine 

2 A 

1 0 

3 4 

Lysino 

5 3 

7 9 

13 2 

Iso electric point 

4 1 

5 0 

4 9 

Sedimentation constant 

4 0 S 

17 3 S 

4 40 S 

Diffusion Constant X1Q 1 

0 0 

2 14 

a i 

Frictional Coefficient t/U 

1 22 

1 70 

1 27 

Molecular weight 

72 000 

000 000 

70 000 


4 Pappenheimer (2) 

t Compiled from data of Abrams ct al (0), Lamanna ct u! 
(5), Buehleretal (7) Ivcgeles (S) Putnam ctal (9) 

} Brand (10) 


TABLE 2 

Toxicity oj purified bacterial toxin 4 


ANIMAL 


Guinea pig 
House 


TOXICm (MLD 1ER KILO INIU1L 
ren mg toxin) 

Diphtheria 

Tetanus 

Botuhnus 

toxin 

tovin 

loam 

3500 

1 200 000 

1 200,000 

3 5 

200 000 

65-^000 


Tor the sate of comparison tho tonicity IiOj been eapressed 
as minimal lethal dose per lilo of animal per mg of toxin TIio 
toxicity of tetanus and botuhnus toxin ' f 0 r guinea pig waa 
calculated from the ratio of their toxicit Jfor tho guinea pig to 
that for tho mouse as gn en by von Lip desbeim (11) and Holer 
(12) respectively Similarly the tox Sity of diphtheria toxin 
for the mouse was calculated from t ,/ data of Jungeblut (13) 

/ 

directly effected How may we account for their ex- 
traordinary potency? Bw what means do they 
cause injury to the cells insusceptible animals? 

The pharmacological action of the bactei lal tox- 
ins is specific for each toxin%The action of tetanus 
toxin in particular, has bee\the subject of much 
study Animals which succurt^ to tetanus intoxica- 
tion show no gross or microscopic lesions The 
classical work of Mane and uorax (14) and of 
Meyer and Ransom (15) indicated that tetanus 


toxin is taken up by the motor nerve endings and 
reaches the anteuor horn cells of the ccntril nerv 
ous system by way of the axis cylinders The an- 
tenor horn cells are then stimul ited to produce 
muscular contraction A controversy has grown up 
in recent years concerning the m inner in which the 
toxin reaches the interior horn cells and also over 
the question of whether involvement of the central 
nervous system is essential for the production of 
loci! tetanus (16, 17) Any adequ ite and critical 
discussion of the vast amount of work m this field 
would constitute a review in itself 
Botuhnus toxin is ilso i neurotoxin According 
to Bishop and Bronfcnbrenner (IS) it acts specifi- 
c illy on the myoneural junctions and has a “curare- 
hke” action Death is due to respiratory paralysis 
In contrast to tetanus and botuhnus toxins, 
diphtheria toxin is quite non sjiecific in its action 
Diphtheria toxin m ly c iusc injury to almost any 
of the tissues of susceptible animals including skin, 
muscle, nerve, lung, liver, adremls, etc Wien a 
minimum loth il dose (MLD) of toxin is injected 
into i gume i jug, death occurs in 4-5 days and on 
autopsy, gross hemorrhagic edematous or necrotic 
lesions may be found in all these tissues The wide 
distribution of the leaions m ly explain in part why 
diphtheria toxin is less toxic than either of the 
iforementioncd ncurotoxins 
Although the three toxins are quite distinct in 
their pharmacological projicrtics, their toxic ac- 
tions show certain features in common which serve 
to distinguish them from other toxins of imrnd, 
plant and b icterial origin Tetanus, botuhnus and 
diphthen t toxins are all capable of causing injury 
to tissues m doses containing a relatively small 
number of molecules When administered in 1-2 
MLD doses, each of the three toxins show a pro- 
longed latent period (1S-72 hours or even longer) 
duringwhich no symptoms or lesions can be demon- 
strated Yet it is certain that some irreversible 
damage is caused within a few minutes or seconds 
after the toxin has been injected Thus even 1000 
units of diphtheria antitoxin injected 15 minutes 
after 1/50 MLD of toxin has been injected in the 
skin at the same site fails to prevent a positive re- 
action from appearing 24— IS hours later Yet only 
0 001 unit of antitoxin mixed with this small 
amount of toxin before injection suffices to neutral- 
ize its toxic action The characteristic latent pe- 
riod and the extraordinary potency of these toxic 
proteins suggest that they do not act by direct in- 
hibition of enzymes nor as enzymes themselves but 
rather perhaps, by interfering with the synthesis o 
some essential enzyme Toxic symptoms, then, 
would not be manifested until the excess of essen- 
tial enzyme has become depleted This is not to say 
that none of the bacterial toxins is an enzyme or 
interacts directly with enzymes It will be reenlle 
that the lethal or a- toxin produced by another 
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bacterial species, Cl wclchu, is a lecithinase which 
hydrolyses lecithin to phosphorylcholme and a 
diglyceride (Macfarlane and Knight, 19) The 
JMLD of the purest preparations of lecithinase, 
however, is some 10,000 times greater than the tox- 
ins we have been considering and its action is im- 
mediate rather than delay ed 

Biochemical Lesions in Intoxicated Animals 
The swollen red adrenal glands, so characteristic of 
diphtheria intoxication in the guinea pig have lead 
many workers to try to demonstrate relationships 
between Vitamin C, adrenalin and the cortical 
hormones with the toxin No clear cut interaction 
or relationship between these substances and diph- 
theria toxin has been found 

Peters and Cunningham (20) have carefully 
tested the effect of diphtheria toxin on a number of 
enzyme systems found in normal heart muscle 
No significant effect could be detected upon an) of 
the 6) stems which the) studied Disturbances in 
carbohydrate metabolism in animals due to diph- 
theria toxin are well known how ever Recent meta- 
bolic studies on intoxicated animals have been re- 
viewed by Holmes (21) It has been demonstrated 
that intoxicated animals develop a resistance to 
the action of insulin (22), a diminished capacity to 
synthesize carbohydrate (23) and to metabolize 
lactic acid (24) Such changes, however, are onl> 
evident after a period of at least 18-24 hours in an- 
imals receiving relatively small but lethal doses of 
toxin As Holmes (21) points out, similar biochem- 
ical changes cau be produced in experimental am 
mals by causing liver damage with non specific 
agents such as carbon tetrachloride and chloro- 
form Thus, as in the case of the anatomical lesions, 
the observed changes are probnbl) secondary to a 
primary and more fundamental injur) 

Function of Diphtheria Toxin in the Bacterial Cell 
An approach to the problem of finding out the na- 
ture of the primnr) d image caused b) diphtheria 
toxin has recently suggested itself This method 
rests on the thesis that if the role which the toxin 
pla)s in the metabolism of the diphtheria bacillus 
itself can be determined then it may well be pos- 
sible to predict the manner bv which it causes in 
jur) to the cells of higher animals 

Certain observations on toxin production have 
indicated tb it diphtheria toxin mu) in some wn) 
be concerned in oxidation mechanisms Firstly , 
toxin is produced only under strict aerobic condi- 
tions, a lij growing the organisms on a shallow 
1 1 ) er of medium or b) v igorous shaking of the cul- 
ture w ith air (Linggood, 25) Second!) , toxin is pro 
duced in high yield ouh when the iron concentra- 
tion is redui cd to a \ or) low leiel (ca 2X 10~‘M), 
below that optimal for grow th md far below that 
present m normal tissues Pinalh, i porphyrin is 
found in culture filtrates onlv when the iron con- 
Cuitntion is reduced Yields of porphyrin and 


toxin parallel one another closely Recently, the 
inhibition of toxin 3nd porphyrin production by 
iron has been reinvestigated quantitatively (26) 
The results show that for ev ery 4 atoms of iron 
added to the medium on which the diphtheria ba- 
cillus is grown (over and above that optimal for 
toxin production), 4 molecules of porphyrin and 1 
of toxin fail to appear in the culture supernatant 
All of the iron added ovkr the range where toxin 
production is inhibited can be found within the 
cells Moreover, as the cellular iron content in- 
creases, a two-banded hemochromogen type of 
spectrum appears in cell suspensions treated with 
dilute alkali and sodium hydrosulfite These find- 
ings suggest the possibility that diphtheria toxin 
may be the protein moiety of an iron contaimng 
respiratory enzyme, as globin is the protein moiety 
of hemoglobin The follow ing scheme has been out- 
lined as a w orking hypothesis It is probable that 
diphtheria bacilli grow n on media deficient in iron 
retain their capacity to synthesize porphyrin and 
protein moiety (toxin) Because sufficient iron is 
lacking to synthesize the complete enzyme, the 
porphyu-in and toxin are excreted as waste prod- 
ucts When excess iron is present they are retained 
by the cells as the complete enzyme Cells grow n in 
media containing excess iron have an iron content 
of ca 0 85 mgs per gram bacterial nitrogen, or 
about 5 times the iron content of cells grown under 
conditions optimal for toxin production Further- 
more, toxin is a highly specific protein, and accord- 
ing to our findings the amount which the cells fail 
to excrete is equivalent to the iron added It 
might be expected, therefore, that the proposed 
toxin contaimng enzyme would be the major res- 
piratory pigment of the cell As will be discussed 
presently , the major pigment found in diphtherial 
cells of high iron content is spectroscopically re- 
lated to cytochrome b 

Effect of Iron on Catalase Production We have 
attempted to identify the unknow n enzy me com- 
posed of iron, porphyrin and possibly diphtherial 
toxin by measuring the effect of iron on the pro- 
duction of various iron enzymes by the diphtheria 
bacillus Several years ago, Mueller (27) referred 
to unpublished experiments by Fox and Ixlotz dem- 
onstrating that catalase activity of the diphtheria 
bacillus was increased when grown on media con- 
taining an excess of iron The data show n in Table 
III confirm their findings The catalase content of 
organisms of the Toronto strain is proportional to 
the iron added and to their iron content over the 
range in question and inversely proportional to 
toxin production Crystalline catalase contains 30- 
60,000 units per gram and its iron content is 0 09% 
(2S) Trom these figures and the data given in 
Tabic 3 it may be calculated that the increase in 
catalase iron is only 1-2 microgranis per gram of 
bacteria as compared with a total increase in cell- 
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ular iron of 70-S0 micrograms per gram Catalase, 
therefore, is most unlikely to be the toxin contain- 
ing enzyme 

Effect of Iron on Succinate Oxidation by Whole 
Organisms Table 4 summarizes the results of sev- 
eral experiments on succinate oxidation by sus- 
pensions of diphtheria bacilli of varying iron 
content Here again the enzyme activity is propor- 
tional to the iron added and the bactenal iron con- 
tent over the range studied and is inversely propor- 
tional to extra-cellular toxin production 

The rate of oxidation of succinate ni ty some- 
times give an approximation of the overall ictivity 
of the cytochrome system For estimation of the 
relative amounts of the individual cytotlirome 


TABLE 3 

Effect of t ron on catalase production 


IRON ADDED 

j IUV VS (TORONTO) STRAIN 

Growth 

Catalase 

PS per 300 ec 

mss E j 

hot J 

0 

102 

185 

50 

215 

too 

100 1 

223 

010 

200 

240 

sto 


TABLE 4 

Effect of iron on succinate oxidation 


IRON ADDED 

r\V J i 8 (TORONTO) STRAIN 

Tonn 

Qo, 

PS per 300 cc 

Wee 

mm 1 Qi/msE/hr 

0 

70 

20-30 

20 

62 

35-50 

50 

48 

43-00 

70 

40 

72 

100 

25 

110 

200 

0 

105-120 


components, however, it is necessary to extract 
them quantitatively from the cell We have found 
the 9000 cycle some oscillator manufactured by the 
Submarine Signal Corporation of Boston suitable 
for this purpose Heavy suspensions of diphtheria 
bacilli (ca 5-10% dry weight) may be completely 
disrupted m 30 minutes After centrifuging in a 
Swedish angle centrifuge the opalescent superna- 
tant contains at least 90% of the activity of the 
whole organisms when tested against succinate 
Such extracts from high iron containing organ- 
isms are deep reddish brown in color Organisms 
grown under conditions optimal for toxin produc- 
tion, on the other hand, yield pale straw-colored 
extracts When examined spectroscopically follow- 
ing reduction with liydrqsulfite the extracts from 
high iron cells show three bands with maxima at 
428, 524, and 560 m, wavelengths characteristic of the 
b-component of the cytochrome system The cor- 
responding bands for cytochrome b in heart muscle 


as given by Kcilin and Hartree (29) lies at 432, 530 
and 564 m and for cytochrome b. from yeast, in the 
visible region, at 530 and 556 3 m (Bach, Dixon, 
and Zcrfas, 31) Cytochrome b thus appears to be 
the major iron containing constituent of the diph 
thenal cell, in confirmation of data reported by 
Fujita and Ivodnmn in 1934 (30) It is readily au 
toxidizable and its oxidation by molecular oxygen 
is not inhibited by 0 003 M cyanide At least a 
portion of diphtherial cytochrome b appears to be 
firmly hound to i trge molecular components con- 
tained in the extracts since ibout 30% is com- 
pletely sedimented from solution after 2 hours cen- 
tnfugition at IS, 000 r p m It may be partially 
purified by tins means 

The role of cy tochrome b in mammalian tissue 
respiration is still uncert tin Iveilin tnd Hartree 
(29), Ball et al (32) and others are of the opinion 


TABLE 5 


Effect of KCN on Oi uptake b\j Toronto strain crown in excess iron 


EN21ME RRE1 \RATlON 

SUBSTRATE 

KCN 

QOr 

INHIBI 

TION 




min 1 




mols/ltter 

Oi/ms 

A '/hr 

per cent 

1 

Viholo organism 

Succmato 

0 

85 

0 

1 


2 5 X 10-* 

60 5 

29 



2 5 X 10~» 

54 5 

36 

Some (attract super 

Succrnato 

0 

75 

0 

natont from 45 


2 5 X l0-< 

59 

20 

mm at 18,000 


2 5 x icr* 

59 5 

19 5 

r pjd 





Same 

Phenyl 

0 

17 

0 


eaedia 

2 5 X 10~* 

0 

100 


mine 





;hat it is concerned in the oxidation of succinate 
vhere it may serve as a link between succinic de- 
lydrogeunse and the cy tochrome c-cytochrome 
ixidase system There is no evidence at present 
;bat heart muscle preparations containing cyto- 
ihroine b can oxidize succinate in the absence of 
:y tochrome c and cytochrome oxidase, unless some 
>tlier catalyst such as methylene blue is added 

It seems almost certain that diphtherial cyto- 
:hrome b is directly concerned in the oxidation o 
mccinate Studies with the diphtheria bacillus 
lave shown that its succinoxidase system differs in 
:ertam important respects from that of mammali- 
m cells The evidence for these conclusions may be 
iuinmarized as follows 

1 Diphtherial cytochrome b is readily autoxiz- 
ible (probably more rapidly than cytochrome b 
rom heart muscle) and its autoxidation is not m- 
nbited by potassium cyanide 

2 Oxidation of succinate by intact diphtheria 
lacilh of high iron content is only 3fM0% miubited 
iven in the presence of 2 5 X 10 3 MIvCN xi 
aon by heart muscle preparations is completely in- 
hibited by cyanide (Table 5) 
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3 Extracts from bacteria disrupted by some vi- 
bration, which have been centrifuged for 30 min- 
utes at 18,000 r p m to remove the larger bacterial 
fragments are still inhibited 10-20% by KCN If 
such extracts are allowed to stand for a few days, 
slight loss of activity occurs and the preparation 
becomes completely insensitive to cyanide Such 
succmoxidase preparations ate very stable and 
show no loss in activity even after storage for 
w cehs in the cold 

4 The rate of oxidation of succinate by such 
crude extracts is roughly proportional to their cy- 
tochrome b content as estimated from the intensity 
of their absorption at 560 m m, after reduction with 
sodium hydrosulfite 

5 Addition of succinate, under anaerobic condi- 
tions brings about the rapid reduction of cyto- 
chrome b in diphtherial extracts As x\ ould be pre- 
dicted from the relative oxidation potentials of the 
succinatc-fumarate and cytochrome b systems 
(E 0 = — 0 00 and — 0 04 respectively at pH 7 0, 
Ball, 33), this reduction is not complete If air is 
now admitted to the system, the intensity of the 
cytochrome b band at 560 mu is diminished, indi- 
cating its reoxidation The identical behavior is 
observed in the presence of KCN 

6 Cytochrome c is present in very low or even 
negligible concentration in extracts which bring 
about the rapid oxidation of succinate Fujita and 
Ixodania (30) reported the presence of a weak band 
at 550 mji, corresponding to cytochrome c, in sus- 
pensions of diphtheria bacilli grown on blood agar 
We have fractionated the extract from 3 gms of 
diphtheria bacilli according to the method of Stotz 
(34) for determination of cytochrome c in tissues 
Even when concentrated to a volume of 2 5 cc , no 
cytochrome c could be detected using phenylenedi- 
anune and a cytochrome oxidase preparation from 
rabbit kidney cortex Addition of 0 2 mgs cyto- 
chrome c to the test system increased its rate of 
oxygen uptake by 50% 

Finally, it may be added that for each mol of 
succinate oxidized by cy tochrome b containing ex- 
tracts, 0 5mols of oxygen are consumed, suggesting 
that fumanc acid is the product formed As with all 
succmoxidase preparations, malonate is a pow erful 
inhibitor Diphtherial extracts again differ from 
heart muscle enzymes, however, in that the nap- 
thoquinonc SN 5049 even at a concentration of 100 
mgs /liter fails toinhibit the oxidation of succinate 
B ill ind his associates (32) have recently show n 
that oxidation of cy tochrome b in heart muscle suc- 


cmoxidase preparations is completely inhibited by 
this compound at a concentration of only 1 nig / 
liter It has no effect on the oxidation of 
phenylenediamme by cytochrome c cy tochrome 
oxidase 

Before concluding this discussion, it seems 
worthwhile to refer briefly to the cytochrome oxi- 
dase activity of the diphtheria bacillus In addi- 
tion to succinate, glucose, maltose, lactate and 
other substrates are rapidly oxidized by intact 
diphtheria bacilli of high iron content and oxygen 
uptake with these substrates is only partially in- 
hibited by cyanide Phenylenediamme and by dro- 
quinone are not oxidized by the whole organisms, 
probably because the cell is impermeable to them 
Fresh cell extracts, however, do oxidize hydro- 
quinone and phenylenediamme, at a relatively 
slow rate, approximating that fraction of succinate 
oxidation inhibited by cyanide Moreover, phenyl- 
enediamme oxidation is 100% inhibited by KCN 
At present, we are unable to reconcile the oxida- 
tion of phenylenediamme with our failure to de- 
tect cytochrome c in diphtherial extracts The 
enzyme concerned in phenylenediamme oxidation 
possesses many of the properties of cytochrome 
oxidase including cyanide sensitivity, extreme la- 
bility and association with the heavier cell frag- 
ments The oxidation of phenylenediamme is only 
slightly accelerated by addition of cy tochrome c 
( 10 - 20 %) 

While it is our present opinion that diphtberi t 
toxin is the protein moiety of cytochrome b, it 
should be clearly understood that this hypothesis 
has not been proved Attempts to “synthesize” 
cytochrome b from protohemin and diphtheria 
toxin have thus far been without success Diphthe- 
rial cytochrome b itself is not toxic and no attempt 
has been made as yet to cause its dissociation to a 
toxic component and hennn Moreover, cytochrome 
b is not precipitated when tested with rabbit anti- 
toxicserum Nevertheless, we feci that the e\ idence 
which has been presented strongly suggests that 
the toxin is related to cytochrome b If this is 
indeed the case, then it is conceivable that diph- 
theria toxm acts by blocking the synthesis of cy to 
chrome b or some closely related enzyme m the 
susceptible animal Such a theory must be re- 
garded as speculative until further knowledge has 
been obtained concerning the nature md role 
of cytochrome b mnormal and lutoxic ited animal 
tissues 
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Benjamin Franklin said that he looked forward 
to the day when a philosopher, transported to any 
land on earth, could say “This is my country ” 
Franklin and the other scientists of his time, m- 
eed, before his time, understood clearly that 
cnce, alone, of men’s major intellectual mter- 
ts, has no frontiers and no national varieties 
he charter (1662) of the Royal Society of London, 
for example, provides that it may “enjoy mutual 
intelligence and knowledge with strangers 
and foreigners without any molestation, inter- 
ruption, or disturbance whatsoever in matters 
philosophical, mathematical, or mechanical” 
and a similar statement with the proviso that it 
was to apply even in war was put into the charter 
(1780) of the American Philosophical Society 1 
Today, nearly two centuries later, in a world 


* Delivered before a joint session of the Amer- 
ican Society for Experimental Pathology and 
the American Association of Immunologists 
1 Conklin, E G , Proc Amer Phil Soc , 1947, 

91 , 1 


winch, as someone has said, science has clearly 
made too small for war, we find these ideals even 
less attainable than they ivere in Franklin’s 
time The concept of total war, introduced and 
practised by the Germans, has deviated science 
from its high function of service to humanity, 
bent it to the invention of ever more effective 
means of mail's destruction, and bound it to the 
will of the soldier and politician so that it is no 
longer free to communicate its knowledge Indeed, 
the function of the scientist in war has become so 
all-pervasive that, were he to stand aside and have 
none of it, war would speedilj revert to its early 
status of individual combat and personal prowess, 
and the world’s literature might be enriched by a 
modern “Iliad” instead of a “Hiroshima ” 

What can you and I do toward the withdrawal 
of all scientists from the harmful uses to which 
their knowledge has been perverted? I say all, 
because such action would necessarily have to 
involve all scientists of all countries “Imprac- 
tical,” you say? Perhaps, but not impossible, 
for scientists are trained to think and no one who 
thinks can avoid driwing back with horror at the 
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Most of the fundamental chemistry of ribonu- 
cleic acid w as w orhed out on yeast nucleic acid bo 
fore 1921 by the pioneer researches of Jones and 
levenc and their various collaborators It w ns dur- 
ing this year that Lcvcne advanced his theory of 
the tetranucleotide structure of ribo- and desoxy- 
ribonucleic acids This theory was based funda- 
mentally on the fact that under proper conditions 
four mononucleotides and only four could be iso- 
lated from nucleic acids The proportion of the 
four bases making up the molecule as determined 
by direct isolation and by indirect methods indi- 
cated that some preparations gave values consist- 
ent with the tetranucleotide theory A number of 
investigations on yeast nucleic acid provided con- 
flicting evidence, but the tetranucleotide theory 
seemed well established for desoxyribonucleic acid 
and the ribonucleic acid of wheat germ Confirma- 
tion of a tetranucleotide structure from diffusion 
measurements seemed also to have been obtained 
although Levene’s idea as stated with Bass was 
that “the tetranucleotide theory is the minimum 
molecular weight and the nucleic acid may as w ell 
be a multiple of it ” That this w as, indeed, the case 
became evident from investigations made on the 
ribonucleic acid of the tobacco mosaic virus in 
comparison with that from yeast 
The finding that a nucleic acid was present in the 
tobacco mosaic virus greatly stimulated interest in 
nucleic acids As other viruses were purified and 
found to contain nucleic acid, it was emphasized 


again and again that this cell constituentplayed an 
important part in virus multiplication andjgrow th 
A fitting culmination of the idea of the importance 
of nucleic acids in relation to grow th w as the find- 
ing that the substance responsible for the trans- 
formation of an attenuated pneumococcal type 
into the fully encapsulated and virulent organism 
was, as nearly as could be determined, a desoxy- 
ribonucleic acid The goal of a controlled chemical 
mutation long sought by the geneticist was thus 
achieved, although with a chemical of somewhat 
uncertain composition 

The great advances made in the field of chemo- 
therapy have also stimulated nucleic acid research 
If the grow th of an undesirable bacterial contam- 
inant can be controlled by the presence of a rela- 
tively harmless chemical, structurally resembling 
a metabolite essential for the bacteria, then a sim- 
ilar metabolic block may be possible in the reac- 
tions by which nucleic acid is synthesized If such a 
chemical could be found, a fundamental approach 
to the problem of growth and the possible control 
of virus diseases might be provided 

I am sure it is w ith a similar optimistic outlook 
on nucleic acid research that the various lines of 
work to be presented in this symposium were un- 
dertaken I believe the authors have approached 
their subjects in the spirit with which these sym- 
posia are organized namely to provide a free dis 
cussion of their current opinions 


487 



488 


FEDERATION PROCEEDINGS 


ENZYMATIC DEGRADATION OF RIBOSENUCLEIC AND DESOXYRIBOSE- 
NUCLEIC ACIDS WITH AN ADDENDUM ON THE EFFECT OF 
NUCLEATES ON THE HEAT STABILITY OF PROTEINS 

JESSE P GREENSTEIN 

National Cancer Institute, National Institute of Health, Bethesda, Maryland 


Because of the suggestive connection of nucleic 
acid with the structure of viruses and of chromo- 
somes (cf (1)), with transmissible and inheritable 
changes in the morphologic pattern of certain bac- 
teria (2), and with physiologic processes involving 
normal and atypical growth and development (3), 
considerable contemporary interest in this class of 
high-molecular-weight compounds has been 
evoked Knowledge of the metabolic fate of the nu- 
cleic acids within tissues is of fundamental impor- 
tance in the understanding of the phenomena pre- 
sumed to be elicited by these substances 

On complete hydrolysis, the nucleic acids yield 
nitrogenous bases (purines and pyrimidines), 
sugar, and phosphoric acid These three compo- 
nents are combined for the most part in the form 
of nucleotides within the nucleic acid molecule 
whereby the phosphoric acid is estenfied with 
sugar, and the base is combined in cither ribosidic 
(yeast) or desoxyribosidic (thymus) linkage The 
nucleotides are combined with each other through 
phosphate ester linkages, phosphoric acid thereby 
being doubly esterified, and these nucleotide com- 
binations are polymerized to yield molecules of 
high molecular weight 

Of the nitrogenous bases, three, namely, ade- 
nine, guanine, and cytosine, contain amino groups 
which possess the potentiality of furnishing am- 
monia on hydrolytic enzymatic desamination Of 
these, only guanine is desaminated in most tissues 
When combined in nucleoside or nucleotide link- 
age, the susceptibility to enzymatic desamination 
of guanine, of adenine, and to a more limited ex- 
tent, of cytosine, is considerably increased Nucle- 
otides of each of the nitrogenous bases are readily 
dephosphorylated in extracts of most tissues by 
phosphatases to which the designation of nucleo- 
tidase has been applied The polynucleotide com- 
binations which form the molecule of nucleic acid 
are held together by phosphate ester linkages 
which may be hydrolyzed under certain conditions 
by polynucleotidase, an enzyme which because of 
the nature of the susceptible linkage may be 
classed as a phosphatase The polymerized polynu- 
cleotides are held together by forces not yet under- 
stood Enzymes presumably responsible for the 
desaggregation of the nucleic acid polymers have 
been designated as nucleodepolymerases (cf (1)) 
The designation nucleinase has frequently been 
applied to the enzyme complex concerned with the 
degradation of the intact and polymerized nucle- 


ate to the individual nucleotides The nucleinase 
complex includes, therefore, those systems re- 
ferred to as depolymerase and polynucleotidase 

The enzymatic desamination of the individual 
bases, of the nucleosides, and nucleotides, and the 
enzymatic dephosphorylation of the nucleotides 
have often been investigated (4-6, cf (7)) Much 
less is known about the behavior under similar con- 
ditions of the more complicated molecules of the 
nucleic acids Greenstein and Chalkley (8) studied 
the desamination at neutral pH of nbosenucleic 
and desoxynbosenucleic acids added to aqueous 
extracts of rat spleen and noted the following 1) 
The rate of desamination of the nucleates is pro- 
gressive with time, reaching a maximum value of 
100 micrograms of ammonia nitrogen evolved from 
5 mg of either type of nucleate, 2) although in di- 
alyzed, salt-free extracts of spleen, nbosenucleic 
acid is desaminated to the same extent as in fresh 
extracts, desoxynbosenucleic acid is not at all 
desaminated, 3) the capacity to desaminate the 
desoxynbosenucleate can, however, be completely 
restored to the dialyzed extract by adding at 0 01M 
concentration the sulfate, acetate, nitrate, or hal- 
ide (except fluoride) of any one of the alkali or al- 
kaline earth metals (except beryllium), the hydro- 
chlorides of such bases as guanidine or arginine, 
and the chlorides of manganese, cobalt, and 
nickel , 4) the sodium salts of fluoride, bicarbonate, 
and phosphate not only fail to restore to the di- 
alyzed extract the capacity to desaminate desoxy- 
ribosenucleate but also are inhibitory when added 
to the fresh extract, 5) within limits, the desamina- 
tion of desoxynbosenucleate is markedly affected, 
that of ribosenucleate relatively little affected, by 
the degree of dilution of the fresh extract, a phe- 
nomenon which apparently has little to do with the 
level of salt concentration, 6) when dialyzed ex- 
tracts of spleen are digested with ribosenucleate, 
much more phosphorus appears in dialyzable form 
than in fresh extracts of the tissue, and 7) the des- 
amination of the nucleates by transplanted 
hepatomas is very much higher than that of nor- 
mal liver 

It seems probable that the nucleates are split 
into smaller fragments during the digestion period 
(9), and that the ammonia may be derived from 
any one of these fragments, ranging from nucleic 
acid down to the free purine It is not yet definitely 
established whether desamination precedes, ac- 
companies, or follows the fragmentation by depol- 
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ymerase, polynucleotidase, the nucleotidases, or 
the nucleosidases At the present time tho designa- 
tion nucleodcsannmse can be applied only to the 
progressive appearance of ammonia in digests of 
nucleic acid with aqueous tissue extracts, without 
commitment as to the size or state of the substrate 
at an} moment Nucleodesanunase activity may 
thus be the sum of the activities of numerous indi- 
vidual desannnascs, is well as a reflection of the 
net activity of one or more related enzymes, such 
as depolymerase and pol) nucleotidase, etc 

The designation uuclcophosphatase activity can 
be given to the progressive appearance of inorganic 
phosphate in such digests, such designation being 
subjected to the same limitations as mentioned 
previously for that of nucleodesanunase As w ill be 
noted from the data presented, the possibility that 
nucleic acid or its split products can function 
partly as a phosphate donor mal.es the picture of 
nucleophosphatase activity still more complicated 

( 9 ) 

ANIMVL TISSUES 

The tissues of w ell ov er 2,000 rats and mice w ere 
emplo} cd for the present studies The animals w ere 
killed b} decapitation or cervical dislocation, and 
the tissues were freshlv removed, ground in a glass 
mortar with clean sand, and then taken up in meas- 
ured volumes of distilled water Alter lightly cen- 
trifuging, the supernatant was used as the source 
of enzyme All such extracts were used within a 
half hour after preparation 

For experiments with dial} zed extracts, the ap 
propriate freshly prepared extract was divided 
into halves One half was placed in a cellophane 
tube and dial} zed against frequently changed, dis- 
tilled water for 24 hours within the ice box The 
other half was kept in a glass container at the same 
temperature and for the same period This fresh 
tissue control after standing for 24 hours at 5° C 
had very nearly the same activ lty as w hen it w as 
newly prepared Because of this consideration and 
in view of the fact that the reproducibilit} of the 
data from one tissue extract to another was as good 
as ± 10 per cent, the practice of setting up this 
fresh extract control was abandoned In experi- 
ments with dialyzed extracts in which a nearly salt 
free condition was desired, it was found necessary 
also to dialyze the nucleate solutions Desoxyri 
bosenucleate is prepared in the presence of sodium 
chloride, and since it forms an inhomogeneous 
mass of fibers, the possibility cannot be excluded 
that certain samples maj contain varying quanti- 
ties of this salt despite efforts at purification As 
noted later completely dialyzed mixtures of vari- 
ous tissues with dialyzed solutions of desoxyn- 
bosenucleate yield neither ammonia nor phos 
phate If dialyzed mixtures do demonstrate the 
presence of these substances, it is found that either 


extract or nucleate solution, or both, waa insuffi- 
ciently dialyzed 

SUBSTRATES 

The nucleates employed wore the soluble, puri- 
fied sodium salts of yeast nucleic acid and of thy- 
mus nccleic acid Samples of the latter type of 
nucleate were prepared by the method of Hammar- 
sten (10) The yeast nucleate gave a phosphorus 
value of 80 per cent, the two thymus-nucleate 
preparations gave phosphorus values of 8 4 and 
S 8 per cent Less than 5 per cont of tho nucleate 
preparations was dialyzable through cellophane 
Yeast nucleic acid serves as a model for the ri- 
bosenucleic acids and tb}mus nucleic acid for the 
desoxynboscnucleic acids The terms “ribosenu- 
cleate”and“desoxyribosenucleato” used through- 
out this paper refer, therefore, to materials ob- 
tained from yeast and from the thymus gland, 
respectively 

ENZYME DETERMINATIONS 
According to the method employed, 1 cc of the 
desired extract was mixed with 1 cc of substrate 
The control consisted of 1 cc of the same extract, 
together w ith 1 cc of distilled w ater Vfter incuba- 
tion at 37°C for a specified period, ammonia nitro- 
gen or phosphate phosphorus was determined in 
both test and control mixtures, and the difference 
in values found gave the amount of ammonia or 
phosphate released from the substrate The sub- 
strate solutions were stable in every case and by 
themselves never liberated ammonia or phosphate , 
nevertheless, such solutions were never kept for 
more than a few days m the refrigerator 
The pH of the mixtures was stabilized by the 
natural buffers of the tissues and remained w ithin 
the limits of 6 S to 6 4 during the course of the ex- 
perimental period No added buffers were em- 
ployed since it was apparently unnecessary and 
because it was desired to note the specific effects of 
ions on the enzymatic systems studied, particu- 
larly in dialyzed extracts In only one case w as the 
pH limit mentioned exceeded, and that was when 
bicarbonate w as used m certain experiments The 
pH in such mixtures was 7 S-S 0 Control experi- 
ments, made with extracts to which very dilute 
solutions of sodium hydroxide were added so as to 
yield the pH 7 8-8 0, demonstrated very little dif- 
ferences in enzymatic activity from those extracts 
at the low er pH It can, therefore, be assumed that 
whatever effects were noted with the bicarbonate 
ion were due specifically to the ion and not to the 
difference m pH from that of the digest used for 
comparison 

DESAMIN XTION AND DE PHOSPHORYLATION 
OF PURINES, NUCLEOSIDES, 

AND NUCLEOTIDES 

Before investigating the enzymatic splitting of 
nitrogen and phosphorus from the nucleic acids, it 
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was considered desirable to possess some informa- 
tion of these phenomena in digests containing the 
simpler components of the acids Table 1 lists data 
on purines, pyrimidines, nucleosides, and nucleo- 
tides in extracts of various tissues of the rat and of 
the mouse 

Neither adenine nor cytosine (nor isocytosine) is 
desaminated by any of the tissues Of all the tis- 
sues studied, only mouse kidney, and to a very 
slight extent mouse liver, are capable of desami- 
nating cytidine and cytidylic acid The desamina- 
tion of cytidylic acid is accomplished by extracts 


80 and 90 per cent of the ammonia and phosphate 
observed at 5 hours had been split off the sub- 
strates within the first hour There was relatively 
little difference between the values found after 
1 5 and after 5 hours of incubation The impression 
was gained that most of the reaction occurred 
during the first hour of incubation, went just so 
far, and progressed very little after that, with no 
marked differences in rates of desammation and 
dephosphorylation Data obtained on dialyzed 
tissues did not vary significantly from those ob- 
tained on corresponding fresh extracts 


TABLE 1 

Ammonia N and phosphate P evolved in digests oj purines, pgrtmidines, and nucleotides icith fresh aqueous tissue extracts' 


SUBSTRATE 


TISSUE 

Adenine 

Adenylic acid 

Guan 

me 

Guano- 

sme 

Guanylic acid 

Cyto- 

sine 

Cvti 

dine 

Cytidylic acid 

Undylic 

acid 

N 

N 

p 

N 

N 

N 

P 

N 

N 

N 

p 

p 

Rat 


M 











LiverJ 

0 


61 

42 

55 

50 


0 

0 

0 

48 

so 

KldneyJ 

0 

m m 

S3 

40 

44 

mm 


0 

0 

0 

78 

90 

Spleen! 

0 

50 

56 

4S 

50 

19 


0 

0 

0 

44 

90 

Brain 

0 

0 

42 

52 

50 

50 

4S 

0 

0 

0 

40 

32 

Pancreas 

0 

10 

12 

20 

30 

20 

IS 

0 

0 

0 

8 

so 

Muscle 

0 

0 

0 

0 

40 

40 

24 

0 

0 

0 


62 

Mouse 













Lner 

0 

IS 

56 

40 

44 

46 

SO 

0 

>0 

>0 


SO 

Hepatoma 587 

0 

IS 

40 

44 

45 

45 

72 

0 

— 

0 


90 

Kidney 

0 

50 

S4 

50 

4S 

46 

S4 

0 

30 

405 

84 

90 

Spleen 

0 

36 

12 

39 

44 

50 

14 

0 

0 

0 

8 

65 

Brain 

0 

0 

52 

40 

46 

44 

50 

0 

0 

0 

46 

42 

Pancreas 

0 

S 

12 

0 

40 

42 

IS 

0 

0 

0 

8 

48 

Muscle 

0 

0 

0 

0 

44 

40 

30 

0 

0 

0 

0 

22 


* Digests consisted of 1 cc aqueous extract (equivalent to 160 mg tissue) plus 1 cc of neutralized substrate solution containing* 
respectively 1 24 mg adenylic acid, 0 45 mg adenine, 0 51 mg guanine 1 01 mg guanosine, 1 2S mg guanylic acid, 0 41 mg cyto- 
sine 0 85mg cytidine 120mg cytidylic acid, and 1 20 mg undylicacid Incubation period was 5 hours at 37°C Results are given in 
ms of micrograms of ammonia N or inorganic phosphate P Values of 50 micrograms N or 112 micrograms Pare those obtained, 
ectively on complete desammation or dephosphorj lation 
socytosine was also resistant to cnzj matic desammation 

Dialyzed extracts of these tissues had very nearly the same desammation and dephosphorylation activity as did corresponding 

fresh extracts 

§ Voted in mice of strains A, C C3H and dilute brovsn 

of the kidneys of A, C, C3H, and dilute brown 
strain mice This species and organ specificity in 
regard to the desammation of cytidylic acid is in- 
deed curious in view of the fact that all the tissues 
studied, except muscle, in both rats and mice, can 
dephosphorylate the pyrimidine nucleotide Guan- 
ylic acid is readilj desaminated, and both guany- 
lic acid and undylic acid are readily dephosphory- 
lated, all seemingly to a generally wider extent 
than is either adenylic or cytidylic acid The most 
active tissue generally is kidney, particularly that 
of the mouse 

The data given in table 1 refer to values obtained 
after 5 hours of incubation Most of the substrates 
listed were studied after 0 5- and 1 5-hour in- 
cubation periods, and it was noted that between 


DESXMINVTION AND DEPHOSPHORYLATION IN 
MIXTURES OF NUCLEOTIDES 

To some extent, as Lonng and Carpenter 
recently showed, (11) nbosenucleate is composed 
of the four nucleotides, adenylic, guanylic, cy- 
tidylic, and undylic acids For purposes of the 
present study, three sets of data were derived as 
follows Desammation and dephosphorylation 
were studied 1) on 5 mg nbosenucleate per cubic 
centimeter of substrate solution m fresh and in 
dialyzed tissue extracts, and 2) on equimolecular 
mixtures of the four separate nucleotides in such 
total concentration as to be equivalent per cubic 
centimeter to 5 mg nbosenucleate, e g , total 
weight 5 1 mg per cubic centimeter The data 
obtained were then compared 3) with the sum of 
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the 'uumom v and of the phosphorus split from 
each of the four nucleotides digested separately 
and independently in each extract, each nucleotide 
being at the same concentr ltion is m 2) Thodata 
are giv eti m table 2 

For every tissue except kidney, the summation 
of the individual dephosphorjlation of the nuclco 
tides is the same in fresh and in dialyzed extracts 
and is greater than that of the nucleotidemixtures, 
v\ Inch in turn is greater than that for nbosenucle 
ate in fresh extracts Except for muscle, the extent 
of dephosphorylation of the nucleotide mixture is 
very much the same as that of ribosenucleate in 
dialyzed tissue extracts Like the case of each of 
the individual nucleotides, the desannnation and 
dephosphory latiou of the nucleotide mixture are 
also nearly complete during the first hour of in- 
cubation It would appear that the splitting of 
phosphate w hen all four nucleotides are contained 
within a given volume is hindered, ascompared 
with the splitting of each of the nucleotides when 
occupying individually the same volume Whether 
each of the four nucleotides in the mixture is 
affected to an equal extent or whether one or more 
become resistant under such conditions cannot be 
answered at the present time With the exception 
of liver and muscle, the desammation summation 
of the individual nucleotides is not different from 
that of the nucleotides mixture In liver and in 
muscle extracts, the desammation of the nucleo 
tide mixture is less than the desammation sum- 
mation of the four individual nucleotides 
With the possible exception of the kidney, the 
dephosphorylation of the nucleates in fresh but 
not in dialyzed extracts falls considerably below 
those of the nucleotide mixture, and with the 
exception of both kidney and spleen, the same is 
true of the desammation phenomenon 

It is interesting that the most active tissue m 
dephosphorylatmg individual nucleotides, mixtures 
of nucleotides, or the nucleates, is the kidney 
Mouse kidney in particular is also the most active 
in desammation of the nucleotides (no doubt 
because of its effect on cytidyhc acid), sharing 
with spleen the most active desaminating effect 
on the nucleates 

EFFECT OF SALTS AI>D OF DIVLYSIS 

It was repeatedly noted in earlier experiments 
that dialyzed spleen extracts split off more 
dialyzable phosphorus from ribosenucleate, but 
no more ammonia nitrogen, than did fresh extracts 
of this tissue (8) tinder these conditions, dialyzed 
spleen extract split neither phosphorus nor am- 
monia from desoxy ribosenucleate The addition 
of any one of a wide vanety of salts to the dialyzed 
spleen extract restored the desammation capacity 
to act on desoxyribosenucleate, but no further 


tests were made for phosphorus in tho presonce of 
tins substrate 

Tho effect of dialysis and the effect of tho ad- 
dition of a variety of salts to both dialyzed and to 
fresh extracts of a number of rat tissues are given 
in table 3 

The following points in table 3 may bo noted 
1) Tissue extracts require salts for tho metabolism 
of desoxyribosenucleate but not for that of 
ribosenucleate, 2) except in extracts of kidney, 
sodium bicarbonate and sodium fluoride have an 

TABLE 2 

Companion of ammonia N and phosphate P evolved m digests of 
single nucleotides, of equimolar mixtures of 4 different nucleotides 
and of ribosenucleate in fresh and in dialy-ed tissue extracts • 


AUMONIA N AND PHOSPHATE P EVOLVED 
TXOU— 



Summa 
tion of 4 
, nuclco- 
Udest IQ 
| fresh or in 
dial>zed 
extracts 

Mixture 

RiboseoucleateS 

TISSUE 

of 4 nucle- 
otides! in 
fresh or in 
dialyzed 
extracts 

In fresh 
tissue 
extracts 

1 In 
dialyzed 
tissue 
extracts 


N 

P 

N 

P 

N | 

p 

N 

P 

Rat 





1 




Liv er 

00 

269 

44 

106 

20 

55 1 

50 

124 

Kidney 

98 

310 

94 

300 

SO 

225 

92 

223 

Spleen 

9S 

250 

90 

52 

95 

25 

96 

65 

Brain 

50 

162 

50 

CO 

32 . 

10 

42 

I 70 

Pancreas 

30 

US 

30 

60 

0 

0 

0 

73 

Muscle 

40 

SO 

S 

40 

0 1 

0 i 

0 

11 

Mouse 









Liver (strain \) 

94 

26S 

62 

140 

16 

25 

— 

— 

Hepatoma 5S7 

96 

340 

60 | 

120 : 

50 

j 60 

— 


Kidney 

138 

342 

125 , 

310 

82 

240 

1 — | 

j — 


• Incubation period was 5 hours at 37°C Results are given m 
terms of micro grama ammonia \ or inorganic phosphate P, 
digests consisted of 1 cc tissue extract (equivalent to 166 mg 
tissue) plus 1 cc substrate solution 

t Represents sum of N or P evolved from individual digests of 
aden>hc guanjhc cytidyhc and undylic acids each at con 
centrations given in table 1 

J Represents N or P evolved from equimolar mixtures of 
ndenjhc guanyhc cytidyhc and undyhc acids, each acid at 
the some concentration as given in table l Results nearly 
identical w dialyzed tissues 

§ Concentration of nucleate was 5 mg per cubic centimeter 

inhibiting effect on the desammation and de- 
phosphorylation of the nucleates whether in fresh 
or m dialyzed extracts, 3) dialyzed extracts of 
liver, spleen, brain, pancreas, and muscle produce 
more dephosphorylation of ribosenucleate than do 
fresh extracts of these tissues, while dialyzed 
extracts of liver and of brain produce more 
desammation of this substrate, 4) dialyzed 
extracts of kidney plus salts produce more 
desammation of desoxyribosenucleate but no more 
dephosphorylation than do fresh extracts, 5) 
dialyzed extracts of all the tissues neither 
desaminate nor dephosphorylate deso.xynbose- 
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nucleate, 6) addition of the chlorides of sodium, 
potassium, calcium, magnesium, or arginine con- 
siderably enhances, beyond that of the fresh 
tissue, the capacity of the dialyzed extracts of 
liver to desaminate and dephosphorylate desoxy- 
ribosenucleate, and of spleen, brain, and pancreas 
to dephosphorylate this substrate, 7) addition of 
bicarbonate or fluoride to the dialyzed extracts 
of the tissues fails to restore either desammation 
or dephosphorylation capacity for desoxyribose- 
nucleate, 8) all the effective chlorides appear to be 
nearly equally active in the degree to which each 
restores or enhances, beyond that of the fresh 
tissue, the desammation and dephosphorylation 
capacity of the dialyzed tissues, and 9) although 


dialyzed extracts m the presence and absence of 
salts have been repeatedly confirmed 
The requirement of the tissue extracts for the 
presence of salt in order to desaminate and to 
dephosphorylate desoxynbosenucleate (as con- 
trasted with the apparent dispensability of salt3 
m the desammation and dephosphorylation of 
ribosenucleate) can apparently be satisfied to an 
equal extent by a wide variety of monovalent and 
divalent salts Experiments on the time course of 
the desammation of desoxynbosenucleate by 
dialyzed rat-spleen extract showed that the rate 
of reaction was very nearly the same in the 
presence of 00 M sodium chloride, magnesium 
chloride, or arginine monohydrochloride 


f U3LE 3 


Effect of calls on the desammation and dephosphorylation of nucleates in fresh and in dialy ed rat tissue extracts' 


SODSTKATEt 

SVLTt 

LIVER 

kIDVEY 

SPtEEV 

SRAIV 

P \SCRE \S 

HD SOLE 

r resh 

Dia 

!}zcU 

F resh 

Dia 

)}zed 

Fresh 

Dia 

lyzed 


ESI 

n 

Fresh 

Dia 

lyzed 

Fresh 

Dia 

lyzed 

N 

p 

N 

p 

N 

P 

N 

? 

N 

p 

N 

P 

N 

p 

N 

p 

B 

a 

B 

p 

N 

p 

V 

r 



23 

50 

5] 

124 

SO 

Sfl 

02 

22S 

If 

20 

00 

05 

32 

IS 

12 

70 

B 

0 

0 

7S 

n 

0 

0 

n 

Ribosenucleate v 

MgSOi 

m 

50 

Efl 

130 

84 

23G 

02 

230 

92 

20 

06 

65 

— 


— 

— 




— 


— 

— 

■ 

NaHCOi 

7 

40 

10 

14 

74 

250 

SS 

240 

43 

10 

14 

IS 




— 



_ 

— 


— 

— 

B 

l 

Nar 

1 

32 

0 

B 

02 

24S 

40 

140 

28 

,0 

■ 

8 

__ 


— 

— 

— 

— 

— 

— 


— 

— 

B 



0 

40 

0 

1 

5S 

l 

0 

0 

SO 

H 

l 

4 

1: 

0 

0 

0 

0 

0 

0 

32 

0 

0 

0 

0 


NaCl 

c 

40 

20 

OE 

m 

85 

102 


so 

b 

SO 

lbO 

0 

O 

0 

2a 

0 

0 

0 

32 

□1 

0 

0 

& 


KC1 

G 

40 

20 

112 

5 s 


low 


so 

0 

S6 

jfKO 

— 

— 

_ 


— 

— 

— 

— 

— 

— 

— 

- 

Desox} nbose- 

CaCIi 

m 

4i 

22 

124 

5S 

Hj 

102 

220 

so 

0 

S4 

iso 

— 

— 


— 

— 

— 

— 

— 

— 

— 

— 

— 

nucleate 

MgC! 
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50 

24 

150 

53 

m 

104 

220 

S4 

s 

171 

210 

— 

— 


— 

— 

— 

— 

— 

— 

— 

— 

— 


Arginine HCI 

G 

45 

E3 

mil 

Eg 


100 

195 

so 

G 

92 

W»lil 

— 

— 

~ 

— 

— 

— 

— 

— 

— 

— 

— 

— 


NaHCOj 

o 

35 

Bf 

S 

E 

85 

m 

0 

S3 

3 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

a 

m 

0 


Nar 

■ 

0 

0 

■ 

la 

i 

12 

0 

■ 

0 

0 

4 

— 

— 

— 

— 

2_ 

— 

— 

— 



J 
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* Digests consisted of 1 cc tissue extract (equiv alcnt to 1 GO mg tissuo) plus 1 cc substrate Extracts w ero dial} zed for 21 hours 
against distilled water at 5 C Salts added as 0 2 cc of 0 15M stock solutions to extracts prior to mixing with substrate Incubation 
period was 5 hours at 37°C Results are given in terms of micrograms ammonia N and phosphate P 

f Substrates at concentration of 5 nig per cubic centimeter water Substrate solutions used with dial} zed extracts uere them 
selves dialyzed against water for 24 hours 

tin final concentration of 0 014M in digests Salts at concentrations higher than 0 511 were inhibitor} 


in the fresh-tissue extract the dephosphorylation 
of ribosenucleate exceeds that of desoxyribose- 
nucleate, the reverse is true in dialyzed extracts 
of liver and of spleen 

These findings are generally consistent with 
those noted earlier on spleen (8) and by extension 
of the investigation to still other tissues have 
emphasized the phenomena The considerably 
greater desammation and dephosphorylation 
capacity of dialyzed extracts of certain tissues for 
ribosenucleate and for desoxynbosenucleate 
(when salt is present) is noteworthy, particularly 
in view of the fact that the desammation and 
dephosphorylation of the individual nucleotides 
or of the equimoleeular nucleotide mixture are 
practically the same in fresh and dialyzed extracts 
These observations of fresh extracts and on 


The inhibitory effect of bicarbonate and of 
fluoride on the enzymatic capacities of the tissues 
for the nucleates is also observed to a smaller 
extent in the case of the individual nucleotides 
The interesting fact in regard to these particular 
ions in their relation to the enzymatic degradation 
of the nucleates is not onlj that they inhibit 
activity m the fresh extract but also that the) 
fail to restore the activity of the dialyzed extract 
Earlier work (8) and the data in table 3 indicate 
that dialysis of a tissue extract results in a loss 
in the capacity of the extract to desaminate and 
to dephosphorylate desoxynbosenucleate This 
capacity can be restored by the various salts 
listed (table 4) In the study on dialyzed spleen 
extracts (8), a wide range of salts, many of them 
not generally encountered ph> Biologically, pos- 
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sessed the capacity of restoring to such extracts 
the ability to desamuiate desoxyriboscnucleate 
In order to see whether the same salts also restore 
the depliosphory fating ability to such extracts, 
an investigation similar to those described was 
made The data are given in table 4 The desann- 
nation data are from the earlier report (S) 

It may be noted 1) that those salts effective in 
restoring to the dialyzed extract the ability to 
desannnate desoxy nbosenucleate are also effective 
in restoring the dephosphorylation ability, and 

TABLE i 

Effect of salts of ranotu Kinds on restoration of capacity for 
dtjaminahn? and depherp^oridalmj; fksorj/nboscnuclcale 
in dxaly cd rat spleen extract* 


SALT 

AMMONIA 

N 

PHOSPH 1TE 

P 


mtcro£rams 

mtcrosrams 

No salt 

Ot 

21 

Sodium fiuondo 

0 

0 

Sodium chlondo 

00 

150 

Sodium bromide 

92 

15S 

Sodium lodido 

90 

145 

Sodium mtmte 

90 

160 

Sodium sulfate 

S3 

ICO 

Sodium citrate 

90 

120 

Sodium succmate 

ss 

HO 

Sodium glutamate 

S9 

200 

Sodium acetate 

SB 

ISO 

Sodium mtroprussido 

90 

ISO 

Sodium bicarbonate 

0 

0 

Lithium chloride 

92 

ISO 

Potassium chloride 

90 

1S5 

Rubidium chloride 

94 

ISO 

Cesium chlonde 

90 

172 

Beryllium sulfate 

0 

0 

Magnesium chlonde 

90 

210 

Calcium chlonde 

94 

200 

Strontium chlonde 

92 

190 

Banum chlonde 

90 

190 

Manganese chlonde 

SS 

200 

N ic Lei chlonde 

SO 

ISO 

Cobalt chlonde 

82 

ISO 

Guanidine hydrochlonde 

94 

190 

\rgmme hydrochlonde 

92 

190 


• Digests and experimental conditions as in table 3 
t Value for fresh extract S4 micrograms ammonia N 
t Value for fresh extract 6 nucrograma inorganic phosphate P 


2) that those salts that inhibit the restoration of 
the desaminating capacity also inhibit the resto- 
ration of the dephosphorylating capacity The 
data in table 5 simply further emphasize the data 
in table 4, but the former show that even non- 
physiologic ions possess the ability to restore to 
the dialyzed extract the ability to metabolize 
desoxynbosenucleic acid 

ACID-SOLUBLE PHOSPHORUS IN DIGESTS OP 
NUCLEATES IX FRESH AND 
DIALTZED EXTRACTS 

The data in table 5 show 1) that under otherwise 
similar conditions the total acid-soluble phos- 


phorus formed from the nucleates in fresh extracts 
of rat spleen appears to bo higher in the case of 
desoxynboscnuclcatc than of nbosenucleate, and 
in tho case of the former substrate, highor in 
dialyzed, salt containing extracts than m fresh 
extracts, 2) when this total acid soluble phos- 
phorus is corrected for by the amount of inorganic 
phosphate phosphorus present, tho organically 
bound, acid soluble phosphorus m tho fresh tissue 
is still higher in the case of desoxynboscnucleato 
as compared with nbosenucleate, 3) in the 
dialyzed, salt containing tissue relatively little 
organtcally bound, acid soluble phosphorus is 
present, by' far the gre iter proportion of the total 


TABLE 5 

Acid soluble phosphorus formed in differs of nucleates tn fresh and 
duily cd extracts of rat spleen * 



* Digests consisted oi 1 cc extract (equivalent to 186 mg 
tissue) plus 1 cc substrate Extracts were dialyzed for 24 hours 
against distilled water at 5 C Salts added as 0.2 cc of 0 15 \f 
stocL solutions to extracts prior to mixing with substrate Incu 
bation period was 5 hours at 37 P C \t end of incubation period 
1 cc of 5 per cent trichloracetic acid was added to each tube the 
mixture centrifuged and total P determined in supernatant 
Results are gi\ en in terms of nncrograms P 
t \t 5 mg per cubic centimeter water 
} In final concentration of 0 014 M in digests 
§ Total acid soluble P minus inorganic phosphate P See 
table 3 

acid soluble phosphorus being inorganic phos- 
phate, and 4) dialysis of the extract or addition of 
bicarbonate has a decidedly inhibitory effect on 
the formation of both inorganic and organically 
bound, acid soluble phosphorus Comparison of 
the last tw o columns m table 6 suggests that the 
organically bound, acid soluble phosphorus 
derived from the nucleates is split further in the 
dialyzed, salt containing extract into inorganic 
phosphate Thus the considerable rise in the 
amount of inorganic phosphate in digests of 
dialyzed extract with desoxynbosenucleate and 
salt is caused to a large extent by the splitting 
into inorganic phosphate of the acid-soluble, 
organically bound phosphorus produced from the 
nucleate Not all the rise in inorganic phosphate 
level is accounted for m this way, and part of this 
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rise must have its origin in other sources, perhaps 
in the phosphorus of the acid-insoluble fraction 
In the absence of added salt, little total acid- 
soluble phosphorus appears in the dialyzed 
extract The effect of added salts may be to 
activate the formation of organically bound, acid- 
soluble phosphorus from which the inorganic 
phosphate is derived 

DESOXYRIBOSENUCLEODEPOLYUER VSE ACTIVITY 

There is an enzyme preseut in tissues which 
catalytically effects a reduction in the extreme 
asymmetric shape of sodium desoxyribosenucleate 
(14) The activity of this enzyme can be con- 
veniently followed by examining over the time 
interval of incubation the changes in those physi- 


TABLE 0 

Effect of added sodium desoxyribosenucleate on the heat stability of 
crys f alhne egg album n* 


NUCLEATE 

PERIOD REQUIRED FOR 

CO VGULATION 

mg 

minutes 

Water 

0 2 

10 

>120 

5 

>120 

2 5 

>120 

1 25 

>120 

0 63 

>120 

0 31 

>120 

0 15 

>120 

0 08 

0 2 

0 01 

0 2 

0 02 

0 2 

0 01 

0 2 


* Concentration of dialled protein solution was 6 8% and 
was brought to the pH of the nucleate solution, 0 8 with diluto 
NaOH Mixture consisted of 1 cc of protein solution and 1 cc of 
either distilled -water or dialyzed nucleate solution Temperaturo 
98°C 

cal properties of the nucleate which are the result 
of changes m its shape Observation of the struc- 
tural viscosity of solutiq n3 0 f the nucleate in 
ranges of velocity gradients where the viscosity 
changes are notably sensitive to changes in 
molecular asymmetry affo r d 3 a n excellent method 
of following the activity of ^he responsible enzyme 
system Because the activ lty 0 f the enzyme is 
measured by a physical prq per t y 0 f the substrate 
which presumably is based upon a spec ial state 
of molecular aggregation, t h e designation de- 
polymerase was given to tl ie enzyme, without 
commitment as to the mechaq ls ms involved in its 
action or to the nature of the susceptible linkages 
within the substrate In mixt ires of tissue extracts 
with desoxyribosenucleate, the depolymerization 
of the substrate may be cc sidered to be the 
primary step in its degradation Tf 1S 0 £ sotop 
interest to see whether it bears any relation to 


subsequent desammation and dephosphorylation 
reactions induced by other enzyme systems m the 
extract 

As noted in tables 3 and 4, dialysis of the ex- 
tracts removes their capacity to desaminate and 
to dephosphorylate desoxyribosenucleate, but on 



t i i — 

20 40 60 


MINUTES 

Fig 1 Relative viscosit} at constant external 
pressure of 16 cm water and at 30°C of mixture 
of 3 cc dialyzed 0 5 per cent sodium desoxyribose- 
nucleate, 3 cc aqueous extract of mouse kidney (at 
a concentration equivalent to 166 mg tissue per 
cubic centimeter), plus 0 6 cc of either water or 
0 15 N salt solution Curve 1 refers both to fresh- 
tissue and to dialyzed tissue extract to which so- 
dium chloride, magnesium chloride, or arginine 
monohydrochloride was added Curve 2 refers to 
dialyzed tissue extract in the absence of added 
salt, curve 3 to dialyzed tissue extract m the pres- 
ence of sodium bicarbonate Ordinate, viscosity 
of mixtures relative to that of the extract, ab- 
scissa, period of incubation of the mixtures in the 
viscometer Bingham- Jackson viscometers were 
employed 

addition to certain salts to the dialyzed extract 
this capacity can be restored Although numerous 
salts are included among these restorative salts, 
sodium bicarbonate and sodium fluoride are not 
(table 3) In order to note the activity of the 
depolymerase for sodium desoxj nbosenucleate 
under these conditions, viscosimetric studies of 
■various mixtures incubated m the viscometer 
were made They are illustrated m figure 1 
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Figure 1 show s that tho progressive, enz} matte 
depol} merizntion of the nucleate is slotted in tho 
dial} zed extract as compared with the fresh 
extract, but it appareutl} is not prevented Ad- 
dition of sodium chloride, magnesium chloride, or 
arginine monoh} drochlondo in final concentration 
of 0 0I5N restores the uctiv lty of the depolymerase 
to that found in the fresh extract Under con- 
ditions tt hereby desanunation and dephosphoryla- 
tion of the substrate are completely prevented, 
namely, m the salt free, dialxzed extract, depol} - 
merization of the substnte can, nevertheless, 
take place, even if at a somewhat slower rate than 
that m the fresh extract It maj be that the inert, 
nonenz>matic proteins in the dialyzed extract 
exert a n eak, activatmgeffect on the depol} nierase, 
an effect considerabl} ngumented when certain 
inorganic or organic salts are added It is ap 
parently possible to have some depolymerase 
activity in the absence of ui> desamination or 
dephosphor} lation It ma} therefore be assumed 
that the substrate aggreg ites of low er as} mmetr} , 
formed as a result of the action of depol} merase, 
do not yield ammonia or phosphate in the absence 
of salt and that the presence of such salt is even 
more crucial to those subsequentl} acting systems 
which produce organically bound, acid soluble 
phosphorus (table 4) and perhaps to the actixat} 
of the desaminases and dephosphor} loses than to 
the activity of the depolymerose Bicarbonate 
added to the dialyzed tissue extracts does not 
restore the capacity of such extract to desanunate 
or to dephosphorylate desox} ribosenucleate, and 
as noted in figure 1, it inhibits the depol} merase in 
the dialyzed extract 

Sodium chloride, magnesium chloride, and 
arginine monohydrochloride are equally effective 
m restoring the full capacit} of the dialyzed 
extract to depolymerize the desoxyribosenucleate 
(fig 1) as well as in producing in such digests 
organically bound, acid soluble phosphorus and 
in freeing ammonia and phosphate This catho- 
licity in effect by so man} diverse salts is remark- 
able The fact that the restorative effects of certain 
salts appear to be connected with so many phe- 
nomena involved in the metabolism of desoxy 
ribosenucleate suggests either that these effects 
are specific at one crucial stage m the earl} break- 
down of this substrate or that the degradation 
products bear some family resemblance among 
themselves in their reaction to the presence of 
such salts 

The most obvious thing to note in the studies 
herein described is the fact that ex-tracts of dif- 
ferent tissues affect the desamination and de- 
phosphorylation of the nucleates to different 
extents On the one hand there is the kidney which 
desaniinates and dephosphorylates the nucleates 
to a very large extent, and on the other hand there 


are p increas and muscle which do not affect theso 
substrates to any appreciable extent Between 
theso extremes there are spleen, which desami- 
natcs considerably and dephosphorylates very 
little, liver, which both desaniinates and dephos- 
phorylates relatively little, and brain, which 
affects only ribosenucleate and that to a very 
slight extent Yet even the tissues ineffective on 
the nucleates, e g , muscle, pancreas, and brain, 
desanunate and dephosphorlylate the free nucleo- 
tides, susceptible purines, and nucleosides, and 
nucleotide mixtures to a relatively smaller extent 
than do the more active tissues it is true It may 
be that extracts of muscle, brain, etc , do not de- 
grade the nucleates to particles the size of suscep- 
tible free nucleotides On the whole, it appears 
probable that the nucleotide phosphatases and 
nucleotide desaminases are not generally active 
on the nucleates or their early degradation prod- 
ucts and are distinct from those s} stems respon- 
sible for the desamination and dephosphor} lation 
of the nucleates or their immediate split products 
After dial} sis, ind in the presence of salts, 
extracts of lner desaminate and dephosphor} late 
the nucleates more than do fresh extracts, extracts 
of spleen, pancreas, and brain dephosphorylate 
the nucleates more than do fresh extracts, while 
extracts of kidne} do not desaminxte or dephos- 
phor} late the nucleates any more than do the 
fresh extracts of this tissue The enormous increase 
m the inorganic products in digests of desoxy- 
ribosenucleate with dial} zed tissues takes place 
only in the presence of a wide variety of salts and 
does not occur either in the absence of salt or in 
the presence of such salts as fluoride or bicar- 
bonate The reason why dialysis does not increase 
the desamination and dephosphorylation of 
nucleates in extracts of kidney or the desamination 
of nucleates in the extracts of spleen may be due 
to the possibility that these substrates are already 
desaminated or dephosphorylated to the nearly 
maximum extent in the respective fresh tissues 
Apparently w-hen in the fresh tissue the desami- 
nation proceeds to the extent of 100 micrograms 
and the dephosphorylation to 200-300micrograms 
per 5 mg of nucleate, dialysis of the tissue causes 
no augmentation of enzymatic degration of ribose- 
nucleate, in the case of desoxyribosenucleate in 
the presence of effective salt, only a restoration of 
the degradation takes place to an extent charac- 
teristic of the fresh tissue In extracts of liver, 
w-here the desamination and dephosphorylation 
capacity is originally low, and m spleen, where 
dephosphorylation is initially low, it is possible by 
dialysis and salt treatment procedures to enhance 
the desamination and dephosphorylation above 
that observed in the respective fresh tissues 
It would appear that something is removed from 
extracts of liver, spleen, brain, etc , on dialysis, 
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which permits the further appearance of inorganic 
phosphate and ammonia and which, conversely, 
in the fresh extract inhibits in some way the ap- 
pearance of these products In such tissues as 
designated, dialysis does not apparently affect the 
desamination and dephosphorylation of simple 
nucleotides or of mixtures of nucleotides 
There are tno possible explanations as to the 
differences observed in certain tissues in the fresh 
and in the dialyzed state One may be based upon 
the assumption that in the fresh extract of liver 
or spleen there is some inhibitor for dephos- 
phorylation and desamination which is removed 
by dialysis The second explanation may be based 
upon the assumption that there is some acceptor 
for phosphate and for ammonia which is present 
in fresh extracts of liver or of spleen and which 
likewise is lost on dialysis According to the latter 
explanation, the nucleic acids or their larger split 
products but not the nucleotides may function as 
phosphate and ammonia donors To what re- 
cipients this phosphate may be donated is not 
known According to either explanation, extracts 
of kidney possess neither an inhibitor for dephos- 
phorylation nor a system capable of accepting 
phosphate from nucleic acid 
The data m table 5 indicate that the increase 
in inorganic phosphate in the dialyzed extracts is 
at the expense of the organically bound, acid- 
soluble phosphorus formed in the digest of nucleic 
acid For this purpose, in the case of desoxy- 
ribosenucleate the presence of salts is required 
Sodium chloride, magnesium chloride, and 
arginine monohydrochloride are equally effective 
in this respect, whereas sodium bicarbonate is 
toxic It would appear as if salt were essential 
under these circumstances in order to degrade 
the desoxynbosenucleate into acid soluble frac- 
tions which m the dialyzed but salt-treated extract 
break down further to yield inorganic phosphate 
Bicarbonate does not inhibit the dephosphoryl- 
ation of either ribosenucleate or desoxyribose- 
nucleate in fresh extracts of kidney, or the 
dephosphorylation of ribosenucleate in dialyzed 
kidney extract It does not restore the dephospho- 
rylation of desoxynbosenucleate in the dialyzed 
extract of the kidney If there were an inhibitor 
for dephosphorylation of nucleates in fresh 
extracts of other tissues, it would be difficult to 
believe that it could be solely bicarbonate 
The fact that the amount of phosphate phos- 
phorus is higher in dialyzed extracts of liver and 
of spleen indicates that the enzymes responsible 
for the degradation of the nucleates m these 
tissues are not necessarily weaker than those in 
the kidney, but simply that conditions m the 
fresh extracts of the two former tissues are such 
that except by dialysis the full potentiality for 
the break-down of the nucleates in such tissues 


is not realized Whether such conditions in the 
fresh tissue consist of the presence of an inhibitory, 
interfering system or of an accepting system for 
phosphate cannot be definitely answered at the 
present time Further research is needed to eluci 
date this point 

The comparison m rates of desamination and 
dephosphorylation of individual nucleotides, of 
nucleotide mixtures, and of the nucleates, each 
group at equivalent concentration (table 2), 
suggests that the lowered values in the case of the 
mixture of nucleotides as compared with the 
summation of the individual nucleotides are the 
result of competitne inhibition in digests in- 
volving the nucleotide mixture The ribose- 
nucleate incubated in fresh tissue extracts yields 
ammonia and phosphate in even lower amount 
than does the nucleotide mixture but the values 
found m nucleate digests with dialyzed tissues 
approximate those noted for the nucleotide mix- 
ture In more concentrated tissue extracts of 
kidney and spleen, the dephosphorylation of 
ribosenucleate and of the nucleotide mixtures is 
very nearly the same In dialyzed extracts of liver, 
kidney, and spleen, ribosenucleate acts as if it 
w as a mixture of four ribosenucleotides in equiva- 
lent proportions There is no difference m desami- 
nation and dephosphorylation of the nbose- 
nucleotide mixture in fresh or m dialyzed extracts, 
but there is in the case of the ribosenucleate 
Whatever interferes in the fresh extract with the 
desamination and dephosphorylation of ribose- 
nucleate must act upon the latter in a stage 
higher than that of the mononucleotide 
The very considerable differences in conditions 
necessary to derive ammonia and phosphate from 
desoxynbosenucleate as compared with ribose- 
nucleate are show n by the data in tables 3 and 5 
The wide variety of salts effective in the degrada- 
tion of desoxynbosenucleate is particularly im- 
pressive and as contrasted with ribosenucleate 
offers the possibility 7 of regulating the metabolism 
of the desoxynbosenucleate by regulating the 
salt level There is apparently little specificity 
among the effective salts, monovalent metal 
cations being as effective as monovalent organic 
cations and divalent metal cations The ions need 
not even be commonly physiologic, for as earlier 
shown ((8) and table 4) such ions as lithium, ce- 
sium, rubidium, strontium, and barium were as ac- 
tive as sodium, magnesium, or calcium, w 7 hile 
sodium glutamate w as as active as arginine 
hydrochloride The fact that the desamination 
and dephosphorylation of desoxynbosenucleate 
is strongly influenced also by the concentration 
of the extract suggests that the nonenzymatic 
proteins of the extract may also exert an 
activating influence on the metabolism of this 
substrate The dialyzed tissue extract is still 
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cipible of delaminating mil dephosphoryl Ring 
nbosenucleate but loses tlio cipuuty to iffcet 
desoxy ribosenucle itc The capacity to restore, 
and in some tissues to exceed the norm il lc\ cl of dc- 
simnmting uid depliosphonl Ring desoxyribose- 
liuclcite can be etlected by the wide variety of 
s ilts mentioned It seems probable, therefore, th it 
although des'inmiation and dephosphory 1 ition 
nia\ not be dircctlv related in the fresh extract, 
tho\ may be indirectly rel ited by i irtuc of being 
mutually dependent upon a common state of the 
desoxyribosenucleate arm ed at in the presence of 
effectn e salt Furthermore, the fact th it the same 
wide nnge of salts, some physiologic uid some 
lionphi siologic, some inorganic and others or 
game, cm restore to the dialyzed extract the 
capacities for both desaminating and dcpliospho- 
rylating dcsox\ nbosenucleate, and the further 
fact that the same salts (fluoride, bicarbonate) 
do not restore the capacity for either desaminating 
or dephosphorylating suggests that the salt effect 
is concerned with the actuation of the enzymatic 
degradation of the nucleate to a form that can be 
both desaminated and depliosphorj lated The 
possibility must be envisaged that the appearance 
of ammonia and inorganic phosphate in the digests 
described may be secondary to that enzymatic 
degradation of the nucleates for which any one of 
an extensive variety of salts is required It is 
difficult to see how or why so many diverse salts 
affect in equal manner such different processes as 
desamination and dephosphorylation Never- 
theless, the problem at what precise point or 
points in the enzymatic break down of desoxy- 
ribosenuclea te the need for salts occurs remains 
for future investigation 

The inhibitory effect of the bicarbonate and of 
the fluoride ions is difficult to understand, for these 
ions not only are inhibitory in the fresh extract 
but also are nonrest orativ e in the dialyzed extract 
It is possible that they either participate in com- 
peting reactions or lack the necessary dimensions 
to combine effectively with the specific enzyme 
protein m order to activate it 

Fresh extracts of the various tissues show very 
decided differences among themselves in their 
capacity to desaminate and dephosphorylate the 
two types of nucleates, kidney being by far the 
most active Since in the dialyzed extracts of 
liver and spleen, the amount of phosphate ob- 
served tends to increase and approach the value 
noted in the kidney extracts, it would appear that 
the differences between such tissues asliver, spleen, 
and kidney tend to dimmish w hen the extracts of 
such tissues are dialyzed and then treated with 
effective salts (t able 3) This observation is re 
mindful of that made by ChalUey and Greenstein 
(15) in the determination of the decolorization 
rates of methylene blue in fresh and dialyzed 


extracts of liver uid of hep itonui The rates of 
decolorization of the dye m the presence of nu- 
de ites wore found to be different in fresh extracts 
of the two tissues but were nearly the same in 
dialyzed extr lets of these tissues It might appear 
tint the differences in nucleic acid metabolism 
noted m fresh extracts of various tissues are due 
for the most part to ill ilyzablc components in 
these tissues md that w hen such components are 
removed by dialysis, the activity values for the 
various tissues tend to approach each other 
These findings emphasize the fact that when one 
measures enzymatic activity in a fresh tissue 
extract or homogenate, w hat is being measured is 
not neccss inly the true activity or the concen- 
tration of the enzyme but the net effect ^of all 
conditions present in the material being studied 
The limiting f ictor under these conditions may 
not be the enzyme itself, and the result of 
measuring certain products of the reaction may be 
simply to yield i reflection of concomitant and 
sometimes competing reactions and thus no exact 
picture of the primary reaction 

In fresh-tissue extracts, the desamination and 
dephosphorylation of nbosenucleate invariably 
exceeded that of desoxyribosenucleate In dialyzed 
extracts of liver and of spleen and in the presence 
of effective salts, the level of dephosphorylation 
of desoxyribosenucleate exceeded that of ribose- 
nucleate 

There seems to be little doubt that during the 
course of the digestion of either type of nucleate 
in tissue extracts degradation of the nucleate 
takes place w Inch leads to fragments sufficiently 
small to pass through a cellophane membrane 
(less than 10,000 in molecular weight based on a 
spherical molecule) At what stage in the fragmen- 
tation desamination and dephosphory lation begin 
is not yet known From the data in the present 
paper, it seems probable that the enzymes con- 
cerned with the desamination and dephosphoryl- 
ation of the nucleotides may not be the same as 
those concerned w ith the production of ammonia 
and inorganic phosphate from the nucleic acids or 
presumably their higher split products An 
analogy' may be drawn from the metabolism of 
proteins in which a complex of proteases and 
peptidases is concerned, each enzyme acting in a 
specific manner upon the substrates of different 
size and configuration An entire range of polypep- 
tides of different sizes can apparently be attacked 
by such a complex proteolytic system as crude 
trypsin, and the designation of such terms as 
“ammopeptidase” and “carboxypeptidase” refers 
not to the size of the polypeptide substrate but 
only to the point of attack by the enzyme The 
rate limiting factor m the break dow n of protein 
by the crude proteolytic system would be the 
activity of the primary protease reaction, but 
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this m turn would be influenced by the rate at 
which the products of the reaction were removed 
Without belaboring the analogy unduly, it may be 
hypothesized that some similar complex mecha- 
nism is operative in the case of the enzymatic 
degradation of the nucleic acids, fragmentation, 
desamination, and dephosphorylation taking place 
alternately and concurrently as the digestion 
proceeds 

The maximum inorganic phosphite split from 
ribosenucleate in extracts of nt kidney amounts 
to 60-80 per cent of the total nucle ite phosphate 
The ammonia split under the s ime conditions in 
extracts of rat kidney or spleen amounts to 60-70 
per cent of the total amino nitrogen in the ribose- 
nucleate, and in extracts of mouse kidney to 90 
per cent of the total amino nitrogen The difference 
in desamination in extracts of rat or mouse kidney 
must be due to the capacity of the latter tissue to 
desaminate the cytidylic acid moiety It would 
seem probable that extracts of rat kidney and 
spleen desaminate only the adenylic acid and 
guanylic acid moieties while those of mouse 
kidney desaminate the moieties of all three anim- 
ated nucleotides Mouse-kidney extracts ap- 
parently effect close to the maximum desamination 
and dephosphorylation of ribosenucleate The 
relatively close concordance of the Fiske-Sub- 
barovv and Lowry-Lopez methods of phosphate 
estimation suggests that the greater part at least 
of the inorganic phosphate measured in the digests 
with nucleates actually represents phosphate split 
from the substrates enzymatically and not a 
product that is the result of hydrolysis of acid- 
labile phosphate esters by the reagents used in the 
former determination 

ADDENDUM ON THE PROTECTIVE EFFECT OF 
DESOXYRIBOSENUCLE VTE ON THE HE XT 
COAGULATION OF PROTEINS 

In connection with the enzymatic exp fitments 
described above, it was noted (Si tli jt whereas 
aqueous extracts of various tissues ..immersed in 
boiling water produced almost immediately a 
coagulum of protein, such extraifs previously 
treated with sodium desoxynbosen ideate (Ham- 
marsten) did not yield a coagulum e$en after many 
hours of heating at 100°C and rfmamed quite 
clear It appeared that the nucleate exerted a 
protective action on the proteins f f the extract 
and increased their thermal stability beyond the 
capacity of any agent known at prlsent Studies 
on one of the most labile of pro bins, namely 
crystalline egg albumin, are shown i,\table 6 (16) 

It is interesting to note that thei \s a sharp 
break in the concentration range oi 'nucleate 
effective in conferring complete protection a^jr- J 
heat coagulation At this point, somew'here 
between 015 and 0 08 mg of nucleate, roughly 


1 mg of the nucleate will prevent the heat coagu 
lation of about 600 mg of egg albumin It 13 
probable that bdow this critical concentration of 
nucleate, some proportion of the protein molecules 
is not coagulated by heat, because the turbidity 
of solutions containing these lower concentrations 
of nucleate is not quite as great as in the absence 
of this substance 

That there is some stoichiometric relation 
between the concentration of protein and of 
nucleate was revealed by repeating the experi 
merits mentioned in the tabulation with an al- 
bumin solution half as concentrated With this 
diluted solution of protein, 0 08 mg of nucleate 


TVBLE 7 

Thermal stability at 98*C of ejj albumin in the presence of 
desoiynbosenucleate and sodium chloride * 


SLCLE VIE 

sorninr CHLORIDE 
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* Concentration ot protein, 0 6 per cent Mixtures consisted of 
1 cc ^aoicin solution plus 1 cc of either distilled water or thjmus 
d dleato plus l cc cither distilled water or sodium chloride 
i t Hea\> coagulum 

was effective in inhibiting heat coagulation 
whereas 0 04 mg of nucleate was ineffective 
Different preparations of sodium thymus 
nucleate were used, each with varying degrees of 
polymerization The results were identical 
throughout In order to prove finally that the 
degree of polymerization of the nucleate was 
unimportant in the effect noted, a solution of one 
preparation of the nucleate was divided into two 
aliquots One aliquot was irradiated at 2537A for 
several hours until the viscosity greatly di- 
minished Both aliquots were then used as in the 
foregoing w ith identical results Even with the 
highly polymerized Hammarsten preparations, the 
lower, still effective concentrations, are barely 
*'■ _ c ■'<’ous than water 

The experiments were performed in the absence 
of added salt Data involving the use^of added 
salt prior to heating are given m table 7 



FEDCR 1TI0N PROCEEDINGS 


199 


The d iti, m table 7 reieol that the protective 
action of thjmus nucleate is still obtained under 
tho present conditions w ben 2 mg or less of sodium 
chloride is present U>o\e this concentration of 
salt, heat coagulation of the protein occurs 
whether 0 15 or 10 mg of nucleate is present The 
critical concentration of sodium chloride, about 
3-d X lCr 1 mola, is thus apparently independent 
of the nucleate concentration Addition of salt 
after heating and subsequent cooling yields no 
coagulation Reheating of this mixture results in 
a gel 

Very few sulfh>dr\l groups are liberated in the 
protein on heating under these conditions, whether 
nucleate is present or not Indeed, the amount 


TABLE S 

Substance added lo Mutura * 



PERIOD TOR COACH 
LATION AT 37 C 


minutes 

Desoxynbonuclease and 0 003 M mag 


nesium^ 

15 

Desoxynbonuclease 

>1 410 

Magnesium— (0 003 it) 

>1 440 


• 1 cc of dcsoxynbonucleaso containing 0 1 mg purified 
enzyme protein added to mixture Magnesium sulfate added as 
0 05 cc of 0 15 M solution The mixture consisted of 1 cc rat- 
liver extract (equivalent to lo6 mg tissue), and 1 cc of 0 5 per 
cent sodium thymus nucleate The mixture was heated for 30 
minutes at 9S C with no appcaranco of coagulura and then 
cooled 

that appears, although giving a faint nitroprusside 
test, is too small for accurate quantitative 
measurement 

In contrast with the striking effect of desoxy- 
nbosenucleate, ribosenucleate employed under 
similar conditions is completely ineffective in 
preventing the heat coagulation of egg albumin 
Agar is likewise ineffective That it is the intact 
form of the desoxyribosenucleate w Inch is the 
effective agent, intact in the sense that while it 
may be highly poljmenzed or considerably de- 
polymerized no primary chemical bonds have 
released, is shown by the fact that after digestion 
with the specific desoxynbonuclease of McCarty, 
the nucleate is no longer effective (16) This is 
illustrated by the following experiment An 
aqueous extract of liver was heated for 30 minutes 
at 98°C m the presence of desoxyribosenucleate, 


and then cooled There was no evidence of coagu- 
lation Addition of desoxynbonuclease and mag- 
nesium ions, and incubation for a short period of 
tino resulted m flocculation and precipitation of 
the protuns of the extract (table S) Addition of 
desoxynbonucle iso done, or magnesium alone 
failed to show this effect Ribonuclease was also 
ineffective There seems to be no doubt but that 
the intact desoxyribosenucleate fibres hold the 
denatured protein in some kind of homogeneous 
medium, and tlut when tho nucleate is desnggre- 
gated by its specific nuclease, it loses this 
property That tho forms of depolymerization 
induced by ultra violet radiation (which is still 
effective) in preventing protein coagulation) and 
by desoxynbonuclease — Mg' 1 "* (which has lost 
this property) are entirely different is apparent 
from these results Ultraviolet radiation opens up 
no new groups, whereas the nuclease action 
produces new acid groups (9) 
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The phosphoesterase preparition from calf in- 
testinal mucosa can hydrolyze both diesters and 
monoesters of phosphoric acid at alkaline, pH v il- 
ues (1,2,3) This enzyme preparation, for example, 
hydrolyzes ribonucleic acid to mononucleotides, 
thus functioning as a diesterase, the mononucleo- 
tides in turn are hydrolyzed to nucleosides and 
phosphoric acid The last step is effected by a mon- 
oesterase, which is more generally known as al- 
kaline phosphatase We will use the term phos- 
phoesterase to include both the diesterasc and 
monoesterase of preparations from calf intestinal 
mucosa Our own studies (1) and those of Schmidt 
and Thannhauser (4) suggest that the hydrolysis 
of both diesters and monoesters of phosphoric acid 
by preparations from intestinal mucosa is prob- 
ably effected by a single enzyme The specificity of 
this phosphoesterase is app irently even broader, 
for the recent paper of Winmck (5) indicates that 
amides of phosphoric acid are liy drolyzed by this 
enzyme also 

The phosphoesterase of the intestine may func- 
tion principally in the disposal of foods It ap- 
pears, however, to be identical with the alkaline 
phosphatase of blood and tissues, the importance 
of this enzyme is attested by its involvement in 
many physiological processes, as recently review ed 
by Moog (6) 

We have been interested principally in the abil- 
ity of the enzyme in the intestinal mucosa to hy- 
drolyze nucleic acid to mononucleotides, that is, 
to function as a diesterase This reaction must be 
important from a physiological standpoint In ad- 
dition, it has been possible to perform the hydroly- 
sis quantitatively, which has given information 
bearing on the structure of the nucleic acids 
Klein, as recently as 1941 (7), pointed out that 
there was no satisfactory method foi detei mining 
phosphodiesterase (polynucleotidase) IClein sug- 
gested the use of a titnmetnc procedure to meas- 
ure acid groups released or the procedure of Levene 
and Dillon (8) which compared the release of phos- 
phoric acid from nucleic acid and from simple mon- 
oesters of phosphoric acid We have found that 
the manometric procedure devised by Bain and 
Rusch (9) for determining ribonucleinase could be 
utilized for the diesterase Measurement of the en- 
zyme by this procedure is based on the release of 
COs from a bicarbonate medium at a slightly alka- 
line pH value by the secondary phosphoric acid 
groups which are formed by the action of the en- 
zyme The diesterase could be estimated also from 


the increase in solubility of the substrate nucleic 
acid in the uranium reagent (uranium acetate in 
trichloracetic acid) , a procedure w hich was used by 
Ivumtz (10) for determining ribonucleinase Both 
of these methods were satisfactory with either ri- 
bonucleic acid or desoxyribonucleic acid (nuclease- 
treated) (3) as the substrate, but we have used 
principally the manometric procedure because of 
its convenience 

Ribonucleinase, which is a highly specific phos- 
phodiesterase, and the enzyme from intestinal mu- 
cosa, a non-specific diesterase, can be distin- 
guished by the lability of the latter to heat (4) 
Study of the optimum concentration of substrate 
required by the phosphoesterase (I) has revealed 
another important distinguishing difference which 
is shown in figure 1 The phosphoesterase is op- 
timally active with small concentrations of ribonu- 
cleic acid, where is ribonucleinase requires a rela- 
trvely high concentration We have utilized (11) 
this difference for estimating the concentration of 
these two enzymes in xarious tissues by comparing 
the reactivity" with 150 and 5 mg of ribonucleic 
acid in a xolume of 3 5 cc The data obtained with 
the purified enzy mes are show n in figure 2 4. com- 
parison of the activity of the tissues with 150 and 
5 mg of nucleic acid showed that non-specific 
phosphoesterase was abundant in intestinal mu- 
cosa and kidney, the latter containing this enzyme 
almost exclusively, w liereas pancreas, w hich is rich 
in ribonucleinase, contained little of the non-spe- 
cific phosphoesterase This procedure has limita- 
tions and a better method might be to use nucle- 
ase-treated desoxyribonucleic acid (3) as the 
substrate for the phosphoesterase So far, the 
phosphoesterase is the only enzyme known to hy r - 
drolyze this nucleic acid to mononucleotides 
Because of the ability of the phosphoesterase to 
hydrolyze small concentrations of nucleic acid, it 
can be utilized for quantitative hydrolysis of the 
nucleic acids The course of hydrolysis measured 
manometncally at pH S 14 is shown in figure 3 (2) 
Curve 4. was obtained with 4 0 mg of ribonucleic 
acid, Curve B with 2 0 mg These data must be coi - 
rected for retention of CO- due to carbonate ion 
and buffers and for the dilution effect on addition 
of the enzyme With the best nucleic acid prepara 
tion 0 S5 equivalent of acid was released by hy- 
drolysis for each atom of phosphorus or 3 4 per 
tetranucleotide residue (four phosphorus) The 
corrections mentioned above were negligible in ex- 
periments performed at pH 7 62, but adenosine 
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Fig 1 Activity of ribonucleinase and phospho- 
diesterase mth various concentrations of ribonu- 
cleic acid Ribonucleinase (\) lOy of enzyme « ith 
1 0 cc of 0 1 M NaHCOj, an atmosphere of 5 per 
cent CO. — 95 per cent N , pH 7 5, total volume 
3 5 cc Phosphodiesterase (+) same conditions 
with 0 4 cc of a 1 per cent solution, the optimum 
activity of this enzyme lies above pH 7 5 
Fig 2 Action of ribonucleinase and non specific 
phosphodiesterase with several concentrations of 
ribonucleic acid in terms of CO: evolved from 
NaHCOj buffer Curve A, Ribonucleinase, 12-y, 
with 150 mg ribonucleic acid, Curve B, with 5 mg 
ribonucleic acid, Curve C, with 3 mg ribonucleic 
acid Curve D, Phosphodiesterase, 2 0 mg , with 
150 mg ribonucleic acid. Curve E, WLth 5 mg ribo- 
nucleic acid, Curve F, w ith 3 mg ribonucleic acid 
Each flash contained 1 0 cc of 0 1 AI NaHCOj, nu- 
cleic acid, and the enzyme m the side arm 
Fig 3 Evolution of CO» bv the action of phos- 
phodiesterase on \anous concentrations of ribonu- 
cleic acid 4 0 nig of enzyme vere used in each ex- 
periment under the conditions emplojed for the 


determination of the activity (2) Ribonucleic 
acid, mg , Curve A, 4 0, Curve B, 2 0 

Fig 4 Enzj matic hydrolysis of ribonucleic acid 
measured b> solubility in uranium reagent and 
liberation of inorganic phosphate 75 0 mg of nu- 
clei c acid were dissolved in 30 0 cc of water and 
12 0 of 0 1 M NaHCOj, the pH w as about S 2 24 0 
mg of the enzyme in 5 0 cc of water were added 
Total P in final solution = 0 11 mg per cc Samples 
were taken at the intervals indicated and mixed 
w ith an equal volume of uranium reagent The pre- 
cipitate was removed by centrifuging and total P 
(Curve A) and inorganic pliosphate-P (Curve B) 
determined on the supernatant fluid by the method 
of King 

Fig 5 Action of phosphoesterase on untreated 
and nuclease treated desoxyribonucleic acid 30 0 
cc of a 0 6 per cent solution of nucleic acid were 
buffered with 3 0 cc of 0 5 M NaHCOj and enzyme 
added (15 0 mg to the treated and 60 0 mg to the 
untreated nucleic acid) in a volume of 10 0 cc The 
experiments were performed at room temperature 
Immediately after adding enzyme, and subse- 
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deaminase, which was present in the enzyme prep- 
aration (12), was active at this lower pH and low 
values were obtained When the data were cor- 
rected for the ammonia released by deamination or 
when the deaminase was inhibited by silver nitrate, 
the results were of the magnitude obtained above 
Titration experiments in the range of secondary 
phosphoric acid groups gave slightly higher re- 
sults than the manometric procedure 

The presence of more than three secondary phos- 
phoric acid bonds per tetranucleotide residue is 
most in accord with the formula proposed by Le- 
vene for ribonucleic acid (13), a simple straight 
chain structure repeating the tetranucleotide unit, 
however, would not account for the specificity of 
nbonucleinase which hydrolyzes only about one- 
third of ribonucleic acid and yet releases all four 
of the mononucleotides Fletcher, Gulland, and 
Jordan (14) have postulated a formula for a tetra- 
hucleotide of ribonucleic acid which contains a 
triester of phosphoric acid Complete hydrolysis of 
a polynucleotide containing this structure w ould 
release one primary and three secondary phos- 
phoric acid groups for each four phosphorus atoms 
The manometric procedure w ould not differentiate 
between a secondary and a primary phosphoric 
acid group, but the titration experiment which 
measures only secondary phosphoric acid groups 
seems definitely to exclude such a structure 

The action of the enzyme preparation on ribo- 
nucleic acid was also followed by determining the 
solubility of the nucleic acid in the uranium re- 
agent and by the release of inorganic phosphate, 
the former being a measure of diester hydrolysis, 
the latter a measure of monoester hydrolysis The 
course of hydrolysis is shown in figure 4 under con- 
ditions that gave complete hydrolysis in less that 
7 hours at pH 8 0 and 22° (2) The early lag of the 
inorganic P at about one-half the value of the total 
uranium reagent soluble P probably represents 
the difference m the rates of hydrolysis of purine 
and pyrimidine nucleotides, the former being more 
rapidly hydrolyzed than the latter (15) We have 
not accurately determined the optimum pH for 
diester and monester hydrolysis but both are 
above pH S 

Similar experiments were performed with des- 
oxyribonucleic acid prepared by the method of 


quently at intervals, a sample w as taken and mixed 
w ith an equal volume of uranium reagent The pre- 
cipitate w'ns removed by centrifuging and total P 
and inorganic phosphate-P determined on the 
supernatant fluid Nuclease-treated nucleic acid 
(total P = 0 320 mg /cc ) Curve A, total soluble 
P, Curve B, inorganic phosphate-P Untreated nu- 
cleic acid (total P = 0 288 mg /cc ) Curve C, total 
soluble P, Curve D, inorganic phosphate-P 


Hammarsten (10) In figure 5 (3) are shown the in- 
creases in total P soluble m the uranium reagent, 
(Curve A) and in phosphate-P (Curve B) with a 
preparation of nucleic acid that had first been 
treated with the specific nuclease from pancreas, 
the nuclease recently purified by McCarty (17) 
Treatment of dcsoxy ribonucleic acid with the nu- 
clease, which has been reported to convert it to 
tetranucleotides (IS), caused it to become com- 
pletely soluble in HC1, whereas only a small por- 
tion was soluble in the uranium reagent, as shown 
in figure 5 This may be a true solubility of tetra- 
nucleotidcs in the uranium reagent and not a for- 
mation of some mononucleotides since precipita- 
tion of several different concentrations of nucleic 
acid has given about the same amount of P re- 
maining in solution 

Experiments w ith nucleic acid that has not been 
treated with nuclease have shown that thephos- 
phoesterase will hydrolyze it also, although more 
slowly and only to the extent of about 70 per cent 
In figure 5 Curves C and D show the hydrolysis ob- 
tained The phosphoric acid is split off a3 fast as 
mononucleotides are formed Four times as much 
enzyme u as used in this experiment as in the ex- 
periment for Curves A and B Neither additional 
enzyme nor greater time gave complete hydrolysis 
How ever, successive action of nuclease and phos- 
pkoesterase on this resistant fraction afforded 
complete hydrolysis, nuclease alone was not suf- 
ficient, hence there appears to be more than one 
bond remaining unhydrolyzed after the initial 
treatment by phosphoesterase 

The above finding is contrary to reports that 
phosphoesterase will not act on desoxyribonucleic 
acid in the native state, but the difference in re- 
sistance to hydrolysis appears to be quantitative 
and not qualitative We feel that our phosphoes- 
terase preparation does not contain nuclease, 
w’hicli might give the result observed by us, since 
proteolytic enzymes are used in its preparation 
and nuclease is readily destroyed by them Fur- 
ther, the hydrol y sis w e have observed is not in- 
hibited by sodium citrate, whereas the nucleae is 
inhibited by this reagent Our substrate is highly 
polymerized m the sense of its being a satisfactory 
substrate for the nuclease as w ill be seen later The 
divergent results may be due to a difference in the 
degree of non-specific, non-enzymatic depolymeri- 
zation (19), but our results indicate that the bonds 
hydrolyzed by the nuclease may be intact and yet 
the phosphoesterase can bring about considerable 
hydrolysis In view of the broad specificity of the 
phosphoesterase it is not surprising that it can hy- 
drolyze a part of the desoxyribonucleic acid mole- 
cule, but the bond acted on by the nuclease ap- 
pears not to be broken by this enzyme 

Quantitative manometric experiments were per- 
formed (3) with desoxyribonucleic acid similar to 
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those already described for ribonucleic acid The 
specific nuclease released acid groups from deso\> - 
ribonucleic acid w Incline measured b\ the rnano- 
metnc technic, the amount of acid released Mas 
0 SI of the amount calculated for one acid group for 
each four P atoms This is an approximate agree- 
ment nitli the conclusions of Fischer and co-u ord- 
ers (IS) that one group w as released Recent titra- 


Fig 6 Enzymatic hydroljsis of ribonucleic 
acid, measured by increase in uranium reagent- 
soluble P and phosphate P, iwth and without so- 
dium arsenate present 75 mg of nucleic acid u ere 
dissolved in water and 2 4 cc of 0 5 M NaHCOi 
Approximately 10 mg of the phosphoesterase 
preparation Mere added The final total volume 
was 47 0 cc Total nucleic acid P = 0 100 mg per 
cc Samples were taken, treated with uranium re- 
agent and analyzed Another portion of nucleic 
acid Mas handled in the same May with sodium 
arsenate present (0 00213 M) O , without arsenate, 

• , with arsenate , uranium reagent-soluble 

P, — phosphate P 

Fig 7 Enzymatic hjdroljsis of desoxyribonu- 
cleic acid, measured by increase in uranium re- 
agent soluble P and phosphate P, with and with- 
out sodium arsenate present Nucleic acid that had 
been nuclease-treated Mas used The amount of 
phosphoesterase used was only one-fifth of that 


tion data of Carter and Grcenstem (20) gave a 
value of 0 7S equiv dent for each four P atoms 
Phosphoesterase Mas allowed to act on the nu- 
clease treated nucleic acid and the acid formed w as 
measured ni inometrieallj On the basis of total P 
2 5 acid groups u ere released for each four P atoms 
This \aluc Mas raised to three if the calculation 
Mas based on uranium reagent-insoluble P Con- 


used in the experiments for Fig 0, otherwise the 
conditions w ere the same Total P = 0 136 mg per 

cc O, without arsenate, •, Mith arsenate , 

uranium reagent soluble P, - -, phosphate P 

Fig 8 Effect of borate on the hydrolysis of nbo 
nucleic acid bj phosphoesterase The manometric 
experiments Mere performed at pH S 14 as de- 
scribed (2) Sodium tetraborate (borax), adjusted 
to pH S 1, was placed in the bottom of Warburg 
flasks to give the final concentrations shown and 
the enzyme (about 1 unit (2)) introduced from the 
side arm The results are corrected for the reten- 
tion of CO 3 by borate O, concentration of nucleic 
acid 20 mg per3 5cc , concentration of nucleic 
acid 4 mg per 3 5 cc 

Fig 9 Effect of phosphate on the hydro!} sis of 
ribonucleic acid by phosphoesterase The condi- 
tions are the same as for Fig 8 O, concentration 
of nucleic acid 20 mg per3 5cc ,#, concentration 
of nucleic acid 4 mg per 3 5 cc 
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firmatory data were obtained from titrimetric ex- 
periments The data from nuclease and phospho- 
esterase experiments are consistent for a formula 
for this nucleic acid in which the mononucleotides 
are bound to each other through secondary phos- 
phoric acid groups, one of which is hydroly’zed by 
the nuclease and the remaining three of which are 
hydrolyzed by pliosphoesterase 

In the course of our studies w e used desoxyribo- 
nucleic acid prepared by the method of Levene (21) 
in which hot 1 25 N NaOII is utilized To our sur- 
prise this preparation of nucleic acid w as not acted 
on by the specific nuclease (22) , 15 per cent of this 
preparation of nucleic acid was soluble in 0 25 N 
HC1 initially, in contrast with complete insolubil- 
ity of nucleic acid prepared by the method of Ham. 
marsten, but its solubility even afterprolonged ac- 
tion of the nuclease did not exceed 20 per cent It 
was observed also that this nucleic acid, w hen sub- 
sequently acted on by the pliosphoesterase prepa- 
ration at pH 7 62, although it was hydrolyzed to 
the same degree as the nucleic acid prepared by the 
method of Hammarsten, was not deannnated by 
the adenosine deaminase which the phosphoester- 
ase preparation contains (12) This suggests that 
the adenosine had been altered, perhaps denmt- 
nated, by the strong alkali used in preparing the 
nucleic acid, or, since pliosphoesterase alone can- 
not completely hydrolyze desoxyribonucleic acid, 
that adenosine had not been liberated Desoxy. 
ribonucleic acid deaminated by the use of nitrite, 
which has been successfully used to deanunate ri- 
bonucleic acid (23), would be of interest in this 
connection This deamination procedure would 
probably not degrade the nucleic acid molecule to 
the degree that alkali does 
Klein (24) found that the hydrolysis of mononu- 
leotides to nucleosides by an enzyme prepara- 
tion from intestinal mucosa could be inhibited by 
sodium arsenate, whereas the formation of the nu 
eleotides from nucleic acid was not affected, Ixleui 
utilized arsenate with this enzyme preparation to 
prepare mononucleotides of desoxyribonucleic 
acid We have found that the formation of the mon- 
onucleotides was inhibited by arsenate to some 
degree also This led us to follow (25) both stages 
of the hydrolysis to determine the conditions un- 
der which the maximum concentration of mononu- 
cleotides w'ould be obtained, the formation of 
mononucleotides has been followed by the in- 
creased solubility of the products in the uranium 
reagent and the formation of nucleosides by the 
appearance of phosphoric acid The hydrolysis 
of ribonucleic acid with and without arsenate is 
shown in figure 6 The data show that the enzy- 
matic break-down of the mononucleotides of this 
nucleic acid is inhibited much more than their for- 
mation This w’ould not be, however, an efficient 
procedure for obtaining these mononucleotides 


and, fortunately, they c m be obtained by hydroly- 
sis of the nucleic acid with alk ill at a suitable pH 
value (26) 

Die hydroljsis of desoxyribonucleic icid (nucle- 
ase-treated) under the same conditions used with 
ribonucleic acid but w ith one fifth as much enzyme 
is shown in figure 7 With this nucleic acid, the hy- 
drolysis of the mononucleotides by phosphoester- 
nseis ilmost completely prevented by arsenate In 
the case of desoxyribonucleic acid the pyrimidine 
nucleotides can be obtained by acid hydrolysis but 
not the purine nucleotides because of the lability 
of the desoxy ribose under the conditions required 
for their hydrolysis Fortunately , the mononucleo- 
tides can readily be prepared by enzymatic hydrol- 
ysis and the conditions for obtaining a good yield 
with irsenate present can be seen from figure 7 

Klein (24) beliercd that arsenate was inhibitory 
to the hydrolysis of mononucleotides because of 
the resemblance of arsenate to phosphate, a prod- 
uct of the reaction which is inhibitory by competi 
tion with the substrate We have not studied this 
stage of the hydrolysis but in the case of the for 
mation of the mononucleotides manometnc experi- 
ments liaxe shown that arsenate is not inhibitory 
by competition with the substrate, since the per- 
centage inhibition is the same for several different 
concentrations of nucleic acid 

The striking difference in the effect of arsenate 
on the release of phosphoric acid from the mononu- 
cleotides of ribonucleic and desoxyribonucleic 
acids had been observed by' Klein He states that 
the effect of arsenate on the hydrolysis of glycero- 
phosphate and hexosediphospbate is negligible and 
that ribonucleotides stand between these com- 
pounds and desoxy ribonucleotides Sizer (27) who 
studied the effect of oxidants and reductants oil 
the enzymatic hydrolysis of a number of phos- 
phoric acid esters, none of them mononucleotides, 
found that sodium arsenate was not inhibitory to 
a phosphatase prepared from bovine lung tissue, 
w'hich is is agreement with Klein’s observations 

We reported recently (2S) that borate w as inhibi 
tory to both the diesterase and monoesterase ac- 
tivity' of the pliosphoesterase preparation It was 
suggested that the inhibition might be due to the 
interaction of borate w ith a polysaccharide compo- 
nent of this enzyune, the interaction of borate with 
simple carbohydrates being well known The inhi- 
bition of the diesterase has been studied manomet- 
rically' in detail w ith ribonucleic acid as the sub- 
strate The results obtained, after correction for 
the large retention of CO. by borate, are shown in 
figure S The first part of the curve w here there is no 
inhibition may be due to the know n interaction of 
the borate with a component of the enzyme prepa 
ration other than the enzyme, which might reduce 
the effective concentration of the borate Two dif- 
ferent concentrations of nucleic acid were em- 
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ploy ed, 20 anti t nig per 3 3 cc , the pcrcontago in- 
hibition for i given concentr ition of borate was 
the sune for eicli, indie iting tint inhibition was 
not by competition with the substrate These re- 
sults w lth borate w ere confirmed by experiments in 
which the activitv of the enxyme was measured by 
increase of the solubility of the nucleic acid in the 
uranium reagent We have found also, as shown in 
figure 9, that phosphate is inhibitory to the dies- 
terase, an effect that is w ell know n for the monocs- 
terase (alkaline phosphatase) In this case, how- 
ever, the inhibition increases with decrease in the 
concentration of substrate, which suggests that 
competition with the substrate probably is the 



DESCENDING 

Tig 10 Electrophoresis patterns of a fraction 
from the phosphoesterase preparation Electro 
phoresis was performed in phosphate and borate 
buffers pH 7 6, containing 0 15 M NaCl, ionic 
strength 0 2 Movement is toward the positive 
pole Curve A Descending pattern after 4 06 hrs 
electrophoresis at 5 1 volts cm ~ l in phosphate 
buffer The mobility of the principal component 
is 2 35 X 10' s cm volt' 1 sec _1 Curve B De 
scending pattern after 4 63 hrs electrophoresis at 
5 7 volts cm ~ l in borate buffer The mobility of 
the principal component is 3 62 X 10' 5 cm * 
v olt' 1 sec _1 

cause of the inhibition, as has been found with the 
monoesterase 

The explanation of the effect of borate on the 
phosphoesterase must await the preparation of the 
enzyme m pure form, but it is thought that the 
effect might be specific and perhaps indicate an in- 
teraction of borate with a polysaccharide compo- 
nent of the enzyme It would be of interest to de 
termine the effect of borate on cholinesterase 
which has been reported to be a polysaccharide- 
contaming enzyme 

We have also reported the effect of borate m de- 
creasing the solubility of the phosphoesterase 
preparation in ammonium sulfate (28) This effect 
is specific and borate cannot be replaced by phos- 
phate The most noticeable interaction of the bo 
rate is with an apparently non enzymatic compo- 
nent obtained by repeated precipitation by half 
saturation with ammonium sulfate in the presence 


of borate (28), this material contained only 1 unit 
(2) of dicstcrasc activity per 10 mg and cont lined 
31 5 per cent of polysaccharide At pH 7 0 the elec- 
trophoretic mobility of tins material is greater in 
borate than in phosphate, as shown in figure 10, 
and a 5 per cent solution m borate is extremely 
viscous The ability of the borate to interact with 
protein polysaccharide complexes and thereby re- 
duce, differentially, their solubility in ammonium 
sulfate has made possible a fractionation of the 
phosphoesterase preparation This procedure will 
no doubt be applicable to other protein polysac- 
charide complexes and perhaps to polysaccharides 
as well Tissue polysaccharides have been little 
studied and the interaction of borate with them 
should be of interest The work of Pfeiffer and co- 
workers (29) and others has 3hown that in borate 
poisoning there is a concentration of borate in the 
brain and liver There may be polysaccharides in 
these tissues capable of binding borate similar to 
those which we have encountered in the intestinal 
mucosa 

SUMMARY 

1 A phosphoesterase preparation from calf in- 
testinal mucosa hydrolyzes both diesters and mon- 
oesters of phosphoric acid, hydrolysis of the latter 
being a measure of alkaline phosphatase It is pos- 
sible that a single enzyme carries out both reac- 
tions Methods are described for determining the 
diesterase, using ribonucleic acid as the substrate 
and for differentiating between this non specific 
phosphodiesterase and nbonuclemase 

2 The secondary phosphoric acid groups re- 
leased by phosphoesterase from ribonucleic acid 
have been measured manometrically and titrimet 
rically The same methods have been used torneas 
ure the acid groups released from desoxyribonu- 
cleic acid by a specific nuclease md subsequently 
by the phosphoesterase, although the phosphoes- 
terase was found to partially hydrolyze desoxy- 
ribonucleic acid without the intervention of the 
nuclease 

3 The effect of arsenate on the hydrolysis of 
both nucleic acids to mononucleotides and subse- 
quently to nucleosides is described In the case of 
desoxyribonucleic acid complete inhibition of the 
latter stage by arsenate provides a method for ob- 
taining mononucleotides of this nucleic acid 

4 The diesterase is inhibited by borate and 
phosphate With phosphate inhibition appears to 
be by competition with the substrate but with bo- 
rate some other mechanism must be involved, per- 
haps interaction with a polysaccharide component 
of the enzyme 

5 Interaction of borate with one polysaccha- 
ride rich component of the phosphoesterase prepa- 
ration has been demonstrated electrophoretically 
and by an increase in viscosity This interaction of 
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borate and polysaccharide, which has been useful 
for purifying the enzyme, may be also of more gen- 
eral importance 
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INVESTIGATIONS ON THE BIOSYNTHESIS OF PYRIMIDINE 
NUCLEOSIDES IN NEUROSPORA 1 

HERSCHEL Iv MITCHELL and MARY B HOULAHAN 
Win G KcrckhojJ Laboratories of Biology, California Institute of Technology, Pasadena 


The principles involved in the utilization of ar- 
tificially induced mutants for studies on mech- 
anisms of biological syntheses and metabolism 
have now been firmly established The general sub- 
iczt and the specific application of the mutants of 
the bread mold Neurospora to such problems have 
been reviewed by Beadle (1, 2) The series of reac- 
tions in figure 1 will serve to illustrate the princi- 
ples involved 

If compound C is necessary for the grow th of the 
organism and it is synthesized through the inter- 
mediates A and B, a mutation m gene 2 will result 
m a lack of ability to carry out reaction 2, prob- 
ably due to a deficiency of the corresponding en- 
zyme The organism, therefore, will fail to grow 
unless compound C is supplied from the external 
environment If the mutation is in Gene 1, growth 
can be initiated by either compound B or C Thus 
unknown mechanisms of intermediary metabolism 
can be elucidated by investigations of mutants 
concerned in such a series of reactions In some cases 


1 This work was supported by grants from the 
Rockefeller Foundation and the Nutrition Foun- 
dation. 


such investigations are facilitated by accumula- 
tion of an intermediate before the genetic block 
and these intermediates can be isolated and iden- 
tified 

Mutations concerned with nucleic acid metabolism 
Mutations concerned with nucleic acid have been 
found in considerable numbers among those in- 
duced in Neurospora (3, 4) A similar series has 
been isolated by Fries (5) in the mold Ophiostoma 

— ^ COMPOUND > COMPOUND > COMPOUND 

* ENZYME I « ENZYME Z 0 

OENE I OENE Z 

Fig 1 The relation of gene mutation to bio 
chemical syntheses 

mulhannulatum Specific requirements of these 
mutants are listed in figure 2 No mutants have 
been found that utilize cytosine or thymine 

Pyrimidine requiring mutants In the group of 
3S0 mutants of Neurospora described by Beadle 
and Tatum (3), 43 were found to require the nucle- 
oside undine or certain related compounds It is 
not pertinent at this time to present the genetic 
analyses of this group in detail However, certain 
of the genetic findings are essential for the devel- 
opment of the scheme of biosynthesis to be pre- 
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IKOttnC > AOCftOtlfcC 

INOWHt AC<» t ACCKfUC Ac 


• UANINC 

-> >u»*o*<*e 
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■> HUCLtlC 400 


> CVTI8INC 
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l Fig 2 Mutations involved in ribonucleic acid 
synthesis The broken lines mdic ite know n differ- 
ent genes * Found in Ophioslonia but not in Ncu- 
rospora 


seated Three genetic ty pes have been found so far 
and, as shown m figure 3 V ill three genes are 


mally promotes a reaction in ammo acid metabo- 
lism that is of the same type as the one lost by 
gene 2 

Although strains 2, 1 and 5 evidently represent 
mutations of tho same gene they are physiologi- 
cally quite different as shown in figure 3 B Number 
2 like 1 and 3 requires undine over the whole nor- 
mal temper iture range of wild-type Ncurospora 
On the other hand strain 4 does not require uridine 
in the lower temperature range Strain 5 super- 
ficially appears to be like 2 but it is temperature 
sensitive with respect to its undine requirement 
since at 25°C it requires only about one tenth as 
much undine as tho non temperature sensitive 
mutants It has been demonstrated that this strain 
is able to synthesize most of its undine require. 



Fig 3 A Chromosome loci and isolation numbers of five uridine requiring mutants of Neuro- 
spora B Temperature sensitivity of mutants 4 and 5 The broken line (5*) refers to mutant 5 in 
the presence of 0 04 mg of undine per 20 ml of medium This is an insufficient quantity of undine 
for more than 1Q% maximum growth of the non-temperature sensitive mutants 1, 2 and 3 


located on the same chromosome In addition it 
has been indicated that two other mutants, num 
bers 4 and 5 in the figure, carry genes that are al- 
leles of type 2 This has been indicated through 
two lines of evidence First, crosses among these 
three strains produce only mutant progeny Sec- 
ond, through spontaneous mutation a gene S (sup- 
pressor) became altered so that it took over the 
physiological function of the gene of ty pe 2 Hence 
a strain carry mg genes 2 and S, both in the mutant 
form, is able to grow in the absence of uridine A 
like result is obtained with S in combination with 
the mutant gene of strain 4 or 5 On the other hand 
S does not affect the uridine requirement of strains 
1 and 3 It is of interest to note that the amino acid 
arginine inhibits the action of S while histidine is 
stimulatory The significance of these effects by 
the amino acids ha3 not been determined but it 
may be suggested that the wild-ty pe gene S nor- 


ment at 25°C if a small amount of the nucleoside 
is supplied It is probable therefore that the three 
strains 2, 4 and 5 carry stable mutations of the 
same gene that have definite and markedly differ- 
ent degrees of activity These mutants with partial 
blocks can be utilized directly in studies of metab 
obsm as w ill be show n later 
Pyrimidine biosynthesis It was show n by Lonng 
and Pierce (6) that Neurospora mutants utilized 
uracil and cytosine very poorly compared to un- 
dine and cytidme and these investigators sug- 
gested that the cytosine at least does not occur as 
a normal intermediate in nucleic acid biosynthesis 
This appears to be true for uraeil also A quantita- 
tive relation in utilization of uraeil and uridme is 
shown in figure 4 Uracil is evidently utilized 
through an adaptive system and if sufficient time 
is allowed it is nearly as effective as the nucleoside 
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Orotic acid is utilized in a similar fashion by the 
strain that it affects 

If cytosine and uracil are not normal intermedi- 
ates, perhaps the ring is built directly on the nbose 
molecule with the formation of intermediate ali- 
phatic glycosides Some possible intermediates are 
shown in figure 5 Compound I could be the imme- 
diate aliphatic precursor of undine Compound II 
is suggested on the basis of the fact that orotic 



Fig 4 Utilization of uracil compared to uridine 
by non-temperature sensitive strains ofj Keu- 


rospora 
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Fig 5 Some suggested intermediates in undine 
biosynthesis 

acid can promote the growth of only one of the 
three genetic types of pyrimidine mutants This 
could logically arise from compound III, oxal- 
acetic acid 

That o\alacetic acid is actually a precursor of 
undine is suggested by the following data Oxal- 
acetic acid and some of its derivatives were syn- 
thesized and tested on all of the mutants They 
uere found to be ineffective in promoting the 
growth of strains 1, 2 or 3 This hotvevef is not sur- 
prising since a block in the synthesis of o\al acetic 


acid would be expected to result in a multiple do 
ficieney rather than just one for undine The ge 
netic blocks 1, 2 and 3 must therefore come after 
oxalacetic acid synthesis Consequently the mu 
tants r uith partial blocks were utilized for testing 

PARTIAL 

SLOCK 

OXALACETIC > * 1 >X -> URlOlHE 

ACID 

Fig 6 Lse of mutants with partial blocks for 
investig iting i mechanism of metabolism 
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Fig 7 CompoumUjfl,. emoting growth of the 
iridme requiring mutants that have partial 
nlocks 


the compounds As indicated m figure 6 compounds 
coming in a series before a partial block could 
cause increased growth simply by mass law effect 
A high requirement is to be expected in such a case 
The compounds listed in figure 7 have been tested 
on strains 4 and 5 and rated m requirement for 
maximum growth relative to uracil 
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From the data in figure 7 it is evident th it o\ il- 
acetic acid and the dern Rives tested, produce a 
specific and considerable effect on the mutants 
with partial blocks in pyrimidine synthesis 
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Fig S V suggested general mechanism for the 
orotic acid or uracil 


The evidence that has been presented may be 
interpreted in terms of a general mechanism for 
biosjnthesis of undine in Yeurospora similar to 
that given in figure S 


DISCUSSION 

Although the actniH of orotic acid on only one 
genetic tj pe of the A ciirospora pj rimidineless mu 
tants and the actiMtv of oxalacetic acid and its 
derivatives on the mutants with partial blocks 
makes the scheme of biosynthesis in figure 8 en- 
tire]} reasonable it is possible that the ocalncctic 
acid senes onl} as a source for the carbonyl group 
m position 2 of the p} rinndine In order to further 
establish the source of the carbon chain of the 
p}nmidme, investigations are under wav on the 
preparation of ocalacetic acid with C" in position 
2 The C 1 * should thus be incorporated directly 
into the p}nmidme ring by the mutants with par- 
tial genetic blocks In addition some progress has 
been made in the direction of s}nthesis of the pro 
posed intermediates It should be noted that none 
of the mutants of this senes thus far investigated 
has show n ana tendency to accumul ite any of the 
intermediates of bios}nthesis This is not surpris 


mg m view of tho probable biological lability of the 
eapecttd intermediates 

Tho action of the suppressor gene S m bipassing 
the reaction controlled b} gene 2 is of eonsiderabl e 
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biosynthesis of undine from ovalaeetic acid, 


interest However, since the specific functions of 
genes S and 2 are not yet know n, a further discus- 
sion must await further experimentation 

SDinfARI 

The production and specificity of artificially in- 
duced mutants of A eurospora that are involved in 
nucleic acid metabolism are review ed briefly 

Evidence is presented to indicate that the car- 
bon chain of pyrimidines arises from o\al acetic 
acid It appears that undine is formed biologically 
through formation of intermediate aliphatic de- 
rivatives of nboso 

Orotic acid may be substituted for uracil for one 
of three genetic types of py rmudmeless mutants 
of Neurospora though it is probable that neither 
pyrimidine is a normal precursor of undine 

REFERENCES 

(1) Be idle, G W Physiol Reviews 25 643, 
1945 (2) Beadle, G W Chem Reviews 37 15, 

1945 (3) Beadle, G W and E L Tvtum Am 
J Bot 32 678, 1945 (4) Mitchell, H K and 
M B Houlahan Federation Proc 5 no 3, 370, 
1046 (5) Fries, N Arliv f Botamk 33A 1, 

1946 (6) Loring, H S and J G Pierce J Biol 
Chem 153 61, 1944 



510 


FEDERATION PROCEEDINGS 


THE ASSAY OF RIBONUCLEIC ACIDS FOR PYRIMIDINE 
RIBONUCLEOSIDES AND RIBONUCLEOTIDES 1 

H S LORING, G L ORDWAY, P M ROLL and J G PIERCE 
Department of Chemistry and School of Medicine, Stanford Unnersily, California 


While the tetranucleotide theory 2 for yeast ribo- 
nucleic acid has been accepted for many years, 
there are a number of publications which provide 
evidence to the contrary One such, for example, 
has indicated that there may be 1 8 times as much 


lated a3 barium salt3 was only about 35 per cent of 
that required by the tetranucleotide theory (2) 
While such widely divergent results may be ex- 
plained in part on the basis of the questionable pu- 
rity of the products analyzed, it has seemed to us 
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Uridjlie acid 


guanine present as adenine (1) In another the 
amount of pyrimidine nucleotides which was iso- 


1 Aided by a grant from the Rockefeller Foun- 
dation 

5 Used without relation to molecular size but in 
the sense that the four mononucleotides are pres- 
ent m equimolar quantities 


more likely that the} may represent true differ- 
ences in ribonucleic acid composition 
The difficulty has rested for the most part on the 
absence of quantitative methods of anal} sis for the 
purine and pyrimidine components, particularly in 
nucleoside or nucleotide form The Neurospora 
mutant developed by Beadle and Tatum, which 
was shown to require the pyrimidine nucleosides 
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or nucleotides for growth (3) has provided us with 
a method of assay for the pyrinudino components 
Guanine nm be determined In me ms of tlio phe- 
nol reagent (4) and adenine maj be determined by 
the use of another Neurospora mutant (5) The ap- 
plication of these methods has made possible i bet- 
ter determination of the composition of ribonucleic 
acids The preliminary results on their application 
to yeast nucleic and to tobacco mosaic virus nu- 
cleic acid indicate that in neither case do the val- 
ues for the purine and pyrimidine components 
approach those of a statistical tetranucleotide 
Whereas the growth requirements of this strain, 
No 129S, were determined by measuring the rate 
of progression of mycelium on an agar medium, we 
have found for assay purposes that a higher degree 
of reproducibility eould be obtained in liquid cul- 
ture The structures of the pyrimidine nbonucle- 
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Fig 2 Grow th cun e of mutant strain No 1298 
on □, uridine, ■, cytidine, O, undyhc acid, and 
#, cytidylic acid 

osides, cytidine and uridine and the ribonucleo- 
tides, cytidylic acid and uridylic acid, required for 
growth are shown in Figure 1 4s maximum gron th 
is obtained on any one of these compounds, it is 
evident that the mold can accomplish the neces- 
sary modifications for the formation of its own 
ribonucleic acid 

The growth response on cytidine and uridine and 
on the nucleotides is shown in Fig 2, where the dry 
weight of mycelium obtained after 72 hours at 25° 
is plotted against concentration It may be seen 
that the growth rate on the nucleosides in liquid 
culture like that found previously on an agar me- 
dium is greater than that on the nucleotides In 
liquid culture, however, the rate on the two nucle 
osides is the same The two nucleotides give the 
same curves although at the lower level as shown 
While the rate of growth up to about half maxi- 
mum is approximately linear and can be given with 
an accuracy of from 5 to 10 per cent fay a straight 
lme relationship, the use of the curve itself prob- 
ably leads to slightly more precise values The de- 


gree of precision obtained when concentrations of 
supplement are used which give less than half-max- 
imum grow tli is relatively high The standard do- 
nation in five replicate determinations, for ex- 
ample, each at an average mycelium weight of 15 5 
mg wasO Img corresponding to values of cytidine 
of 0 21 ± 0 01 mg 

As it is possible to hy'drolyze ribonucleic acid 
either to the nucleotide or the nucleoside stage, the 
total pyrimidine nucleotide or nucleoside content 
can be determined, with some qualifications I shall 
mention later, directly on the hydrolysates ob- 
tained Vs it is desirable as well to know the ratio 
of the tw o, w e have investigated the fractionation 
of cytidine from uridine and cytidylic acid from 
uridylic acid and have found 12-phosphotungstic 
acid (6) a valuable reagent for this purpose The 
amino compounds form nicely crystalline salts 
which are highly insoluble in acid solution m con- 



Fig 3 a Cytidine phosphotungstate b Cyti 
dyhc acid phosphotungstate (Mag 100 X) 

trast to the o\y pyrimidines which because of the 
absence of basic groups do not form salts Photo- 
micrographs of cytidine and cytidylic acid phos- 
photungatates are shown in Figures 3a and 3b As 
these compounds have not been prepared previ- 
ously, the analytical data and empirical formulas 
are show n in Table I Both compounds give analy- 
ses which indicate that two molecules of cytidine 
or of cytidylic acid are combined with one of phos- 
photungstic acid 

The respective solubilities of the two salts m 
acid solution at 0° were determined by assaying 
portions of filtrate with mutant No 129S after re- 
moval of the excess phosphotungstie acid w ith am- 
monium ion The results wich are summarized in 
Table II show that the solubility of cytidine phos- 
photungstate in 1 N hydrochloric acid is 0 OS mg 
of cytidine per mi Cytidylic acid phosphotung- 
state is soluble to the extent of 0 5 mg as cytidylic 
acid per ml m 1 N acid but this is decreased to 
about 0 2 mg per nil m 2 N acid 

The extent to which cytidine could be separated 
from known cytidine uridine mixtures and cyti- 
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dylic acid from known cytidylic acid-undyhe acid 
mixtures was next determined The procedure con- 
sisted in adding an excess of phosphotungstic acid 
to the hot 1 N hydrochloric acid solution of an 
equimolar mixture of the nucleosides or to hot 2 N 
hydrochloric acid solutions of mixtures of the nu- 
cleotides The solutions were allowed to stand at 
0° for from one to three days, and the filtrates were 
freed from phosphotungstic acid and assajed 
The data which arc summarized in Table III 
show practically quantitative recoveries of uridine 
and undylic acid from mixtures of the two nucleo- 
sides or nucleotides when the values are corrected 


ammonia hydrolysis samples were fractionated 
with phosphotungstic acid as well and the filtrates 
assayed for undine We have also assayed the acid 
hydrolysates for adenine (or hypoxanthine or 
both) with the Neurospora mutant No 38610 (5) 
and analyzed for guanine colonmetncally by 
means of the phenol reagent (1) The results of 
these several analyses expressed as molar ratios 
in relation to the phosphorus content of the sam- 
ples are summarized in Table IV The values ex- 
pected from a “statistical” tetranucleotide are 
also shown 

I shall not ittempt to offer an explanation for all 


TABLL I 


Inalyses and empirical formulas ofcyhdmc and cytidylic acid phosphotungdates' 
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TkBLE II 

Solubilities of cylidine and cytidylic acid phospholungslaUs m 
hydrochloric acid 


EXPERIMENT 

I N HYDROCHLORIC ACID 

2 N UXDRO 
CHLORIC ACID 

Cytidine 

Cytidylic 

acid 

Cjtidjlic acid 


Wj, per ml 

mt, per ml 

ms per ml 

1 

0 oso 

0 55 

0 IS 

2 

0 054 

0 50 

0 17 

3 

0 0S4 

0 5a 

0 10 

4 


0 50 


5 


0 45 


6 


0 50 


Av erage 

0 0S3 

0 51 

0 17 


for the solubilities of evtidine or cytidylic acid 
phosphotungstates 

In applying these assay procedures to ribonu- 
cleic acid two methods of hydrolysis were used In 
the first the sample was heated at 140-150° m the 
presence of 2 5 per cent ammonia for four hours 
All of the phosphorus is liberated as phosphate, 
and the purine and pyrimidine compounds are pre- 
sumably present as nucleosides In the second 
method the nucleic acid was refluxed with 1 N sul- 
furic acid for 1 hr , a procedure which converts the 
purine compounds to free adenine and guanine but 
leaves the pyrimidine compounds as nucleotides 
Both types of hydrolysates were assayed for total 
pyrimidine nucleosides and nucleotides and after 


TA.BLE III 

Recovery of undine and uridyhc acid from cylidmc undine and 
cytidylic acid undylic acid mixtures after phosphotungstic 
acid fractionation 


CONCENTR VTIOS OF ORIGl 

N \L MIXTURE PER ML 

P\ RIMIPINE NUCLEOSIDE 
OR NUCLEOTIDE ACTIVITY 
OF SOLUTION ISSWEP 
AFTER REMO VALQFCVTI 
DINE OK CJTIDJLIC ACID 
(MG PER ML ) 

RECOVER* 


Tountl 

Calculated* 


0 5 mg cj tidme + 0 o 
mg undine 

0 o3 

i 

! 0 47 

% 

113 

0 5 nit, cy tnhne + 05 
mg uridino 

0 al 

l 0 47 

10S 

5 mg cj tidy he ncid + 5 
mg undjlioncid 

0 23 

0 22 

10a 

5 mg cytidjhc acid + 10 
mg undj lie acid 

0 435 

0 42 

104 

5 mg cytidj he acid + 25 
mg undylic acid 

0 43 

0 41 

10a 


* Tho calculated values include the amounts of cj tidme or 
cytidylic acid expected from the respective solubilities of cyti 
dine and cjtidjhc acid phosphotungstates 


of the results presented in this table They have 
been checked in all cases and are consistent within 
the limits of accuracy of the procedures employed 
There are several significant facts which can be 
pointed out It can be seen that the pyrimidine nu- 
cleoside content of the nucleic acid samples after 
ammonia hydrolysis do not differ greatly from each 
other regardless of their source The value, how - 
ever, is about 25 per cent lower than that expected 
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for a stitisticil tetranucleotide While this result 
mx> require modification bee iuso of possible in- 
hibition by the purine nucleosides as w ill bo pre- 
sented in the next paper, it is not explained by the 
decomposition of undine or cytidine under the 
conditions of hj drolysis Control experiments with 
undine under similar conditions havo show n some 
destruction but not in amounts sufficient to ac- 
count for the large difference found The question 
of inhibition does not come up for the undine value 
or for the total pyrimidine nucleotides In the first 
case the inhibiting components have been removed 
with phosphotungstic acid and in the second case 
thej liav e been converted to free purines w hich arc 
not inhibitory The two samples which were as- 


Of great interest is the wido variation in the ade- 
nine and guanine contents of the different nucleic 
icid preparations Thcso differences were found in 
different samples of yeast nucleic acid itself as well 
is between yeast nucleic acid and tobacco mosaic 
nucleic acid Tho two purified yeast nucleic acid 
preparations represented tho portion of commer 
ci ll yeast nucleic acid precipitated by 5 volumes 
of glacial acetic acid and that precipitated fiom 
the mother liquor of tho first by an equal volume of 
alcohol The adenino value for the first is about 
one-half that for guanine, whereas approximately 
twice as much adenine as guanine was present in 
tho second fraction 

It is also of interest that the uridine values were 


T\BLE IV 


Pyrtmidine nucleosides and nucleotides adenine and guanine contents of different ribonucleic acid preparations expressed as 

moles per mole phosphorus* 
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0 59 
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0 175 
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0 CO 
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Statistical tetranucleotide 

j 0 52 

0 50 

0 25 : 

0 50 

0 25 

0 25 


Some of these allies were obtained in collaboration with J McT Piocser and Mary E Buckley 
t Found after h\drohsus for 4 hours with 0 4 IS tricthylanune 
t Calculated as difference between total punno (7) and guanine (4) 


sayed for total pyrimidine nucleotides as well as 
nucleosides gave about the same values by the two 
methods of hydrolj sis 

The results on the nbouucleinase-resistant frac- 
tions are of interest in this connection When hy- 
drol>zed with ammonia only a trace of pjnmidine 
nucleosides can be detected After ammonia and 
acid hj drolysis, however, a total pyrimidine nucle- 
oside to phosphorus ratio of 0 16 was found indi- 
cating that an appreciable but smaller amount of 
pyrimidine components remained in this fraction 
Analjses of the two resistant fractions for adenine 
and guanine after acid hydrolysis show high ade- 
nine to phosphorus and guanine to phosphorus ra- 
tios These high purine values for these fractions 
are in agreement with other analyses (7) which in- 
dicate that nbonucleinase is concerned to a greater 
extent with the liberation of pjrinudine than pu 
rme nucleotides 


approximately one-half those for total pyrimidine 
nucleoside, although the latter are somewhat in 
doubt because of possible inhibition 
In conclusion it should be stressed that these re 
suits are prehminao in nature and some values 
will probably require modification as the problem 
of possible inhibition by the purme constituents 
is eliminated The data do provide further evi- 
dence that yeast nucleic acid is not a statistical 
tetranucleotide We feel that the early work of Os- 
borne and Harris (S) on the ribonucleic acid of 
wheat germ has provided the onlj convincing evi- 
dence that the composition of a ribonucleic acid 
may approach closely that of a statistical tetranu- 
cleotide We should like to repeat the statement 
w hich has been made a number of times before that 
ribonucleic acids as usually prepared are not ho- 
mogeneous substances In addition to the tw o frac- 
tions from yeast nucleic acid prepared and ana- 
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lyzed as shown above, further fractionation can no 
doubt be demonstrated 

We should like to offer as a working hypothesis 
that the composition of a particular ribonucleic 
acid may not be characteristic of the organism or 
tissue from which it is isolated but may reflect 
rather the stage of growth involved Thus the nu- 
cleic acid of an actively growing organism such as 
yeast might be expected to differ in composition 
from that present in the wheat seed 
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PURINE AND PYRIMIDINE ANTAGONISM IN THE PYRIMIDINE 
DEFICIENT NEUROSPORA MUTANT, NO 1298 

JOHN G PIERCE* and HUBERT S LORING 
Department of Chemistry and the School of Medicine, Stanford bnncrsity, California 


Among the fractions of hydrolysed nucleic acid 
examined for pyrimidine activity by the method of 
bioassay described in the preceding paper (1, 2) 
was one obtained after hydrolysis of ribonucleic 
acid with 06 N barium hydroxide This fraction 
consisted of the hydrolytic products possessing 
barium salts soluble in slightly alkaline solution 
When this fraction was assayed directly with the 
pyrimidine deficient V curospora mutant, No 129S, 
only a trace of growth resulted However, fol- 
lowing refluxing with IN HC1 for one hour, the 
fraction was shown to possess considerable pyrimi- 
dine activity Two explanations suggested them- 
selves, one being that an inhibitor of the mold was 
present in the nucleic acid hydrolysate and the 
other that a fragment of the nucleic acid molecule 
remained which was resistant to alkaline hy- 
drolysis but which produced active components 
upon acid hydrolysis The brucine salt prepared 
from the fraction showed little pyrimidine activity 
but after nine recrystallizations from 35 per cent 
alcohol gave a product possessing many times the 
specific activity of the original fi action This fact 
indicated that the original fraction consisted in 
part of an inhibitor, which could be destroyed by 
acid hydrolysis As the barium salts of cytidylic 
acid and adenylic acid are known to more soluble 
than those of undylic and guanyhc acids, it was 
assumed that the compounds present in the frac- 
tion were cytidylic and adenylic acids, and that 
adenylic acid could be inhibiting the utilization of 
cytidylic acid Preliminary experiments showed 
that this was indeed the case A systematic in- 
vestigation of the effect of the various purine 
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compounds upon the utilization of the pyrimidine 
nucleosides and nucleotides was therefore under- 
taken 

The effect of adenine, ldenosine and adcnosine- 
3 phosphate (yeaot adenylic acid) on the growth 
activity of cytidine, undine, cytidylic acid and 
undylic acid was determined by adding increasing 
concentrations of each punne compound to the 
basal medium supplemented with a constant 
amount of growth factor The growth of the mold 
in the presence of x ary mg amounts of adenine, 
adenosine and adenosine-3-phosphate was de- 
termined and expressed as the percentage of 
growth obtained m the absence of inhibition 
The data for cy tidme in the presence of the three 
punne compounds and for undine in the presence 
of adenosine are shown m Figure 1 The amount 
of cytidine or undine was 0 5 mg per 25 ml Of the 
three punne compounds, adenosine is twice as 
inhibitory for cytidine as adenosine 3 phosphate 
When undine is used as the growth factor, ap- 
proximately five times as much adenosine is 
required to produce the same degree of inhibition 
Free adenine fails to inhibit the growth of the 
mold on cytidine at a concentration equivalent to 
0 6 mg of adenosine Similarly no significant 
inhibition of uridine in the presence of adenine at 
a concentration equivalent to 4 0 mg of adenosine 
w as observed 

The inhibition of cytidylic acid and undylic acid 
by the adenine compounds was determined in a 
similar w ay to that used for the pyrimidine nucleo- 
sides, and inhibition curves of the same type were 
obtained The molar ratios of antagonist to sup- 
plement to give 50 per cent inhibition were calcu- 
lated for both the pyrimidine nucleosides and 
nucleotides and are shown in Table 1 It may e 
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seen that cytidylic acid is the most readily in- 
hibited, the molar ratio for 50 per cent inhibition 
w ith adenosine being 0 13 In contrast to cy tidylio 
acid the ratio for uridylic acid and adenosine was 
0 41 It is e\ ident that adenosine 3 phosphate is 
less inhibitory in all cases than its nucleoside 
Cytidine like cytidylic acid is more easily 
inhibited than undine, but both pyrimidine 


growth is obtained with either oytidme or uridine , 
it is apparent that tho mold can accomplish the 
animation of undine or tho deamination of cytidine 
as well as tho phosphorylations necessary for the 
formation of nucleic acid from tho nucleosides 
Thus when tho mold is supplied with eytidme, it 
not only uses it directly but also to form undine, 
and vice vorsa 



Fig 1 The effect of adenine, adenosine, and 
adenosine 3-phosphate as adenosine or adenosine 
equivalents on the growth of Aeurospora mutant 
No 1208, O, adenine, 0, adenosine, □, adenosine 
-3 phosphate m the presence ofO 5 mg of cytidine, 
■ , adenosine in the presence of 0 5 mg of uridine 
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nucleosides are affected to a lesser degree by 
adenosine than are the corresponding nucleotides 
•Vs the pyrimidine ribonucleosides and ri- 
bonucleotides are essential components of 
ribonucleic acid, it is likelv that the failure of 
grow th in their absence is due to a deficiency in 
ribonucleic acid synthesis The possible pathways 
of synthesis are shown in Figure 2 It is unlikely 
that cytidylic acid or uridylic acid are employed 
to form nucleic acid directly because of their less 
efficient utilization for growth Because normal 
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-PO, 


Cy tidylic Acid 


+NH- 
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Undine 


4-PO, 


-PO, 


+NII- 


— Uridylic Acid 


Figure 2 Possible Reactions Occurring in the 
Utilization of Pyrimidine Ribonucleotides and 
Ribonucleosides 


The surprising difference in the ability of 
adenosine as an inhibitor of uridine as compared 
to cytidine suggested that the antagonism is 
involved to a different degree in these reactions 
If the reaction which is inhibited is the deami- 
nation of cytidine to undine, then it should be 
possible to eliminate the inhibition of cytidine by 
the addition of enough undine to avoid the neces- 
sity of deamination Vn experiment w as therefore 
performed to determine if the addition of undine 
w ould c ruse removal of the antagonism in a know n 
cytidine adenosine inhibited mixture The effect 
of the addition of varying amounts of undine to a 
mixture of 0 25 mg of cy tidme and 0 27 mg of 
adenosine in 25 ml of basal medium is shown in 
Figure 3a, where the weight of mycelium is plotted 
against total weight of cytidine and undine used 
as the supplement The molar ratio of cytidine to 
adenosine used was 1 0, which in the absence of 
undine produces complete inhibition The curve 
showing the growth of the mold on cytidine or 
undine in the absence of inhibitor is also 
presented It may be seen that the growth pro- 
moting properties of the mixtures were almost 
completely inhibited until an equal amount of 
undine had been added When the ratio of ey tidme 
to undine reached 1 0, the inhibition had been 
strikingly eliminated, and as more uridine was 
added, the amount of growth was approximately 
that found with either cytidine or undine in the 
absence of adenosine The elimination of the 
inhibition is a specific one, because as shown in 
the cy tidine-adenosine curve m Figure 1, the 
addition of another equivalent of cytidine instead 
of uridine (l e 0 5 mg cytidine and 0 27 mg of 
adenosine! would not have overcome the effect of 
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the adenosine Thus it appears that the reaction 
which is inhibited in this case is the deamination 
of cytuhne to undine, and that when the mold is 
provided with an equimolar nu\ture of cytidine, 
undine and adenosine, no inhibition is encoun- 
tered 

A possible explanation of the effect of adenosine 
on undine alone could be the blocking of the 
leverse reaction, the animation of undine to 
cytidine A larger amount of adenosine would be 
required for the blocking of this reaction than for 
the deamination as shown by the larger amounts 
of adenosine needed to inhibit growth on undine 
If this were the case, one would expect the amount 
of adenosine which inhibits the utilization of 
undine alone to have no effect on an equimolar 
mixture of undine and cytidine, both compounds 
being available for growth The effect of supple- 



Fig 3a Fig 3b 

Fig 3a The effect of undine on an inhibited 
mixture of 0 25 mg of cytidine and 0 27 mg of 
adenosine in comparison with the normal growth 
curve for cytidine or uridine O, normal growth 
curve on cytidine or undine, •, growth curve on 
curve on cytidine-adenosine mixtuie with varying 
amounts of undine 

Fig 3b The effect of adenosine on an equimolar 
mixture of 0 25 mg of cytidine and 0 25 nig of 
undine 

menting such an equimolar mixture of cytidine 
and undine (0 25 mg of each) with increasing 
amounts of adenosine from 0 23 to 1 4 mg isshown 
m Figure 3b The weight of mold expressed as the 
percentage of growth obtained in the absence of 
inhibitor is plotted as a function of the added 
adenosine When 0 27 mg of adenosine was used, 
no inhibition occurred, the same result as that 
given in Figure 2a However as the concentration 
of adenosine was increased, mold growth was 
inhibited in the same manner as that found for 
uridine and adenosine alone The molar ratio of 
adenosine to uridine for 50 per cent inhibition is 
1 4, the same as that found when cytidine was 
absent The effect of adenosine on uridine is 
probably concerned, therefore, with the utilization 
of undine for grow th rather than merely with its 
conversion to cytidine 

Similar complete studies on guanosine and gua- 
nvhr- qpirl have pm A few ex enments 


with guanylic acid showed it to be less antagonistic 
towards cytidylic icid than was adenylic acid, the 
50 per cent inhibition ratio being 0 15 as contrasted 
to 0 27 for adenylic acid With 1 mg of diammo- 
nium undylate, no significant inhibition was found 
when the ratio of guanylic acid to undylic acid 
was 1 0 

The striking inhibition produced by the purine 
compounds on the mutant strain raised the ques- 
tion w hcthcr or not a similar effect could be shown 
with the wild type organism, which is able to syn- 
thesize its pyrimidine requirements Adenosine in 
an amount of 5 mg per 25 ml of basal medium pro- 
duced no inhibition 

SUMMUVY \ND CONCLUSIONS 

The utilization of the py rimidine nbonucleosides 
and ribonucleotides for growth by the pyrimidine 
deficient mutant of A curospora, No 1298, can be 
completely inhibited by the addition of adenosine 
or adenosuie-3-phosphnte to the culture medium, 
with adenosine being the most active antagonist 
The free base, adenine, has no antagonistic effect 
w hen added in comp lrnble concentrations The nu- 
cleotides are more readily inhibited than the nucle- 
sules which is in agreement with the less efficient 
utiliz it ion of the nucleotides for growth This re- 
sult together with the fact that adenosine is more 
inhibitory than adenosine 3-phosphate and the 
non-antagonism of idenine leads to the conclusion 
that the nucleosides may play a more central role 
in nucleic acid metabolism than either the nucle- 
otides or the free bases 

The blocking of two reactions in the metabolism 
of the pyrimidine nucleosides is shown by the fol- 
lowing First, a higher concentration le\el of ade- 
nosine is required to inhibit undine than cytidine, 
and, secondly', the inhibition of cytidine by an 
amount of adenosine that will not affect uridine 
can be entirely eliminated by the addition of an 
equimolar quantity of uridine It would appear 
that one reaction inhibited is the deanunation of 
cytidine to uridine ind that the other is the use of 
uridine itself in the sy nthesis of nucleic acid The 
absence of adenosine inhibition m the w lid type or- 
ganism is in keeping with other observations that 
no inhibition is produced by' structurally related 
analogues where the substance in question is syn- 
thesized by the organism (3) 

The demonstration that a balance between the 
purine and pyrimidine constituents must be main- 
tained for the normal growth of this mutant sug- 
gests a similar function for these compounds in the 
control of grow’th in other organisms 
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Since the work of Micsclier (1) in 1S71 with 
developing salmon sperm, and that of Kossel (2) m 
lSSo w ith hens’ eggs, it has been know n that organ- 
isms are able to sj uthesize the purines necessary 
necessary for nucleic acid form ition In 1912, 
Osborne md Mendel (3), using purine low diets, 
first confirmed this for man By the feeding of 
isotopic ammonia, Barnes and Schocnhenner (4) , 
in 1943, showed both m pigeons and in rats, that 
dietary ammonia nitrogen is rapidly incorporated 
into the purines and p> runidmes of the nucleic 
acids of the internal organs Recently Buchanan, 
Sonne and Delluva (5), by the use of isotopic 
carbon, have demonstrated that carbon dioxide, 
acetic and formic acids, lactic acid and carboxyl 
1 ibelled glycine are biological precursors of certain 
portions of the carbon skeleton 'of uric acid, and, 
m conjunction with this data, Rittenberg and 
Slienun (6) have shown that glycine is a specific 
precursor of a portion of the uric acid molecule 
Although the organism is able to synthesize its 
purines, it would normally be expected that when 
purines are present in the diet, they would be 
incorporated into the tissue constituents in an 
intimate mixture with those otherwise present in 
the body The question of the utilization of 
dietary purines was first investigated by Plentl 
and Schoenheimer in 1944 (7) They fed iso- 
topically labelled guanine, as well as the labelled 
pyrimidines, uracil and thymine They found that 
there was no incorporation of these compounds 
into the nucleic acids of pigeons or of rats The 
ingested guanine was largely converted to the 
purine end-product, allantom, and the pyrimi- 
dines were chiefly metabolized to urea and ammo- 
nia These authors concluded that “Neither 
purines nor pyrimidines supplied in the diet are 
utilized by the body for the synthesis of nucleo- 
proteins ” The unusual behavior of guanine and 
these two pynmi dines has provoked extensive spec- 
ulation as to the reasons for the failure of the 
organism to utilize them for nucleic acid synthesis 
The other purine found m nucleic acids, adenine , 
is present not only in the nucleic acids, but it also 
plays a role as a constituent of a number of enzyme 
sj'stems and in the adenosinetnphosphate of 
muscle In addition, adenine and its nucleoside 
and nucleotides show extensive physiological and 
pharmacological effects not shown by guanine or 


1 The authors gratefully acknowledge the as- 
sistance of the Office of Naval Research and the 

Barker Welfare Foundation 


its derivatives It seemed therefore advisable to 
investigate possible differences between the meta 
bohe fate of adenine and that of guanine 
Adenine, labelled with an excess of isotopic 
nitrogen m the pyrimidine ring, was synthesized 
by the admirable method of Baddiley, Lythgoe 
and Todd, as shown in the accompanying 
equations (fig 1) One nitrogen containing 32 
per cent N 1S was introduced, resulting in 16 per 
cent N 15 in each of the 1 and 3 nitrogens of the 
purine ring of the adenine, or 6 4 per cent average 
N IS content for the molecule (found 6 29 per cent) 
The s ample of adenine used for the feeding experi- 
ments w as demonstrated to be at least 98 per cent 
homogeneous when characterized 2 by the counter- 
current distribution technique of Craig (9) 

Adenine has long been known to be toxic when 
administered at high levels This toxicity, par- 
ticularly in dogs, has been demonstrated by Raske 
(10) to produce symptoms of a multiple avita- 
minosis To be certain that the amount of the 
compound administered was not appreciably toxic, 
preliminary feeding tests were carried out at 
somewhat higher levels than were subsequently 
used m experiments with the isotopic compound 
Adenine was offered to the rats at a level of 250 
mgm per kilogram of body weight per day mixed 
wuth Rockland Rat Diet and was fed for a period of 
six days The animals ate well without loss of 
appetite throughout the experimental period and 
show ed no symptoms of toxicity 
In the first feeding experiment with ‘labelled’ 
adenine, the adenine was fed at a level of 200 nigra 
of adenine per kilogram of body weight per day 
for a period of three days Five adult, male, 
Sherman strain rats, of total weight of 1133 grams 
were fed 6S0 mgm of adenine over the three day 
period They then were fed normal food for a 
fourth day and were sacrificed 
The sodium nucleic acids were isolated from the 
dehydrated viscera by sodium chloride extraction 
The free nucleic acids were then prepared and these 
yielded 140 mgm of adenine picrate and 101 mgm 
of guanine sulfate which were isolated by the 
method of Levene (11) By counter-current 
distribution analysis the isolated adenine was 
shown to be free of guanine and the isolated 
guamne was shown to be free of adenine From 


2 pH 6 5 phosphate buffer — n-butanol, adenine 
K = 2 2, guamne, K = 0 48 J F Tinker and G B 
Brown, unpublished data 
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the nucleic acids the pyrimidines were also isolated 
as their silver salts 

Adenosinctriphosphate was isolated from the 
freshly frozen leg and back muscles by the method 
of LePagc (12) The thrice reprecipitated di- 
barium ATP possessed an N/P ratio of 0 84, 
which indicated an aver ige of 2 7 moles of P per 
mole of adenine 

Allantoin was isolated from the pooled urme 3 
by a combination and modification of the pro- 
cedures of Schaffer and Greenbaum (13) and 
Wiechowshi (11) Urea and tmmonia were also 
isolated from the urines 
The isotope content of these isolated products 1 
showed that the isotopic nitrogen of the dietary 
adenine was incornorated into the nucleic acids 
and it appeared not only in the adenine isolated 
from the nucleic acids but also in the guanine A 
total of 13 7 per cent of the adenine of the nuleic 
acids was replaced by dietary adenine in the four 
day period and a total of 8 2 per cent of the guanine 
nitrogen was derived from the isotopic nitrogen 
of the dietary adenine during this period 
The pyrimidines contained no isotopic nitrogen, 
showung tli it dietary adenine is not a precursor of 
pyrimidine nitrogen 

The adenosinctriphosphate contained a definite 
but much lower percentage ot isotopic nitrogen 
Thus this nucleotide is formed more slowly from 
dietary adenine This pirallels the observation 
made by Barnes and Schoenheimer (4) that 
dietarj ammonia is incorporated into pigeon- 
breast muscle adenjlic acid to a smallere\tent 
than into the purines of nucleic acids It is proba- 
ble that muscle adenjlic acid is not the precursor 
of the adenylic acid of nucleic acids, although the 
reverse could be true 

In the case of the urinarj allantoin, 27 per cent 
of its nitrogen was derived from that of dietary 
adenine This represents nearly twice as much 
conversion of the dietary adenine to allantoin as 
to nucleic acid adenine and probably indicates the 
existence of a direct pathway for oxidation of 
adenine to allantoin, a pathway which does not 
involve its prior incorporation into nucleic acids 
The small amount of isotopic mtiogen in both 
the ammonia and the urea demonstrates that very 
little degradation of these purines to either am- 
monia or urea is involved in their catabolism 
The feeding of adenine it a level of 200 mgm per 


3 The authors wish to express their appreciation 
to The NI W Ixellog Companj , to Mr V H 
Dibeler and Dr F L Mohler of the National 
Bureau of Standards, and to Mr Steven Fnedland 
of this laboratory for the isotope analyses The 
degree of precision possible was not always the 
same, as a result, some figures are quoted more 
precisely than others 



FEDERATION PROCEEDINGS 


kilogram per day is obviously an abnormally 
high le\el, so a similar experiment was carriod out 
at a more phj siological level This level of 27 rngni 
per kilogram of body weight per day amounts to 
6 5 mgm per day for a 250 gram rat 
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In this second experiment the crude sodium 
nucleic acids were not analyzed directly, instead , 
the copper-purines isolated directly from the 
whole tissues and the mixed purine hydrochlorides 
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isolated from tho nucleic acids were analyzed 
In this experiment it was also found that both the 
adenine and guanine of the nucleic acids wero 
derived from the dietary adenine Tliej acre iu 
the smiio relative proportion (namely, 10 to 0 6) 
as at tho higher level, with tho implication that 
the conversnjn of adenine to guanine is inde- 
pendent of the amount of replacement of the 
adenine in the nucleic acids Although the amount 
of adenine in the diet in tho second experiment 
was only 13 5 per cent of that in the first, the 
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absolute percentage of the isotope in the adenine 
and in the guanine of the nucleic acids was 39 per 
cent of that in the first experiment Thus a more 
efficient utilization of the dietary adenine for 
nucleic acid synthesis took place when there was 
less of it in the diet 

Conversely, the proportion oxidized to allantoin 
was relatively less These results are in accord 
with the fact that the first dosage level amounts 
to a ‘flooding’ of the animal with the compound, 
with a consequent increase m the amount diverted 
to the degradative route 

In the second experiment, the value for the 
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isotope content of the ATP of 0 002 per cent 
excess N 16 is of questionable significance for the 
error on this determination is ±0 003 The turn- 
over of A T P may be extremely slow, and w as 
detected in the first experiment only because the 
animals were ‘flooded’ with the adenine 

Because of the striking difference between these 
results with adenine and the original observations 
with guanine it was considered advisable to repeat 
the feeding of guanine with the use of the same 
diet and the same strain of rats as were used for 
adenine The guanine was synthesized* by the 
Traube synthesis previously (7) used (fig 2) 
Here the 2-amino group, as well as the 1 and 3 
nitrogens of the pyrimidine ring, contain an excess 
of isotopic nitrogen 

This guanine was then fed under identical 
conditions and at a level equivalent, on a molar 


incorporated into nucleic acids, and that it is 
extensively oxidized to allantom The ‘labelled’ 
2 amino group, which is lost in the oxidation of 
guanine to illantom, contributes isotopic am- 
monia to the body pool which, in turn, gives the 
ure t tin appreu iblc isotope concentration The 
r ltio betw een the isotope level in the urea nitrogen 
and the trace found in the nucleic acid nitrogen 
is the same as that found by Barnes and Schoen 
heimer (l) after their feeding experiments with 
isotopic ammonia 

The difference in the extent of conversion of the 
two purines to allantom is more marked when the 
per cent derived from the purine ring nitrogen is 
calculated Vlmost twice as much of the unnarj 
allantom is derived from guanine as was derived 
from the corresponding level of dietary adenine 
The extent of conversion to allantom depends, of 


TABLE 1 



ADENINE (200 MG /KG / 
DAY) 

ADENINE (27 MG /EG / 
dvy) 

GUANINE (227 MG /EC / 
DAY) 


1 

Atom 

per cent N l * 
excess 

Catcd on 
basis of 
100% in 
adenine 
fed 

Atom 

per cent N 11 
excess 

i 

Calcd on 
basis of 
100% in 
adenine 
fed 

Atom 

per cent Is u 
excess 

Calcd on 
basis of 
100% in 
guanine 
fed 

Adenine (dietary) 

Gunuino (dietary) 

6 29 

100 

G 29 

100 

G 40 

100 

Sodium nucleic acide 

0 3SG 

8 I 




0 14 

Copper purines 



0 23 




Purine hydrochlorides 



0 23 




Adenine 

0 S57 

13 7 

0 34 

5 4 



Guanine 

0 513 

3 2 

0 20 

3 2 



Silver pyrimidines 

0 000 

0 0 





Adenosinetriphosphate 

0 101 

2 0 

0 002 

0 03 



\lIantom 

1 70 

27 0 

0 34S 

a 53 

2 02 

31 G 

(Allantom ealed as mole % demed from the dietary 





- 


purine) 

1 

(21 G) 




(37 9) 

Ammonia 

0 02 

0 32 





Urea 

0 018 

0 29 

0 003 

0 On 

0 lb 

1 <0 

Muscle protein 



0 00 

0 0 




TABLE 2 



ATOM PER. CENT 
N 1 EXCESS 

CALCULATED 
FOR N> IX 
POSITIONS 1 
AND 3 ONLY 

Guanine suJato 

0 513 


Xanthine (from guanine) 

0 G7 

0 04 

Guanidine picrate 

0 44 


Guanidine 

0 88 

0 SG 


basis, to the higher level of adenine which was 
used in the first experiment This is 3 4 times the 
higher level at which guanine was fed by the 
original investigators (7) The results completely 
confirm their observations that guanine is not 

4 The synthesis of guanine was performed by 
Dr L F Cavahen of this laboratory 


course, upon absorption ind other factors, hence, 
too much emphasis should not be placed on these 
figures as representative of the relative extent of 
oxidation of the two purines 
To begin an investigation of the mechanism of 
the coniersion of adenine to guanine, the determi- 
nation of the position of the isotopic nitrogen in 
the guanine w Inch w as formed m vivo from adenine 
was undertaken The guanine was deaminated 
(fig 3) to xanthine with the elimination of the 
2-amino group Another sample w r as oxidized to 
guanidine, which represents the 1 and 3 nitrogens 
of the pyrimidine ring as well as the 2-anuno 
group The results of the isotope analyses on these 
products (table 2) showed that all of the isotopic 
nitrogen of the guanine was m each of these 
products and thus the isotopic nitrogen was still 
in the 1 and 3 positions of the guanine Thus the 
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ulunno was undoubtedly converted to guiinine 
with the retention of the intiet purine skeleton 

Hie lnterineilmte steps in tins ion version of 
ulcninc to gu mine are y et to be elucidated, but 
from the dvt i on the feeding of guanine one elimi- 
n ition should be possible now If \nnthinc was a 
product of the in mo oxidation of the isotopic 
gu mine, then \anthiiio eould not h ivo been one 
of the intermediates in the conversion of adenine 
to gu mine 

'I he ilhmtoin isolated from the mine after the 
feeding of idenine w is also degraded (fig 4) by 
reductive splitting with liydriodic acid and the 
hyduitoin isolated was an ilyzed Ihe hydantoin 
nitrogens were found to contain exactly the same 
percentage of isotopic nitrogen (1 71 atom per cent 
excess) as the whole lllantoin molecule (1 70 atom 
per cent excess), which indicates i uniform distri- 
bution of the isotopic nitrogen between the urea 
and the imidazole moieties of the allantoin mole- 
cule 

There is evidence in the liter lture to indicate 
tli it uric acid, when oxidized vi vitro reaches 
allantoin via a symmetrical intermediate (fig 5) 
Either ring of the intermediate may cleave to 
produce all intoiu with i given pair of nitrogen 
atoms in either the urea or the hydantoin moieties 
Statistic illy the product isolated will have its 
isotopic nitrogen uniformly distributed 

By the use of synthetic uric acid 16 containing 
isotopic nitrogen in positions 1 and 3 this m vilro 
oxidation behavior has been confirmed 

This uric acid has also been fed to rats and it 
has been shown that the in vuo oxidation also 
yields allantoin with the isotope uniformly distrib- 
uted Tfius the oxidation of uric acid in the intact 
animal must also proceed via a symmetrical inter- 
mediate 

Summary It lias been demonstrated that 
adenine present in the diet is utilized for the 
sy nthesis of nucleic acids The observation of 
Plentl and Schoenheuner (7) that guanine is not 
at all utilized for this purpose has been confirmed 
In addition, it has been shown that adenine, 
labelled in the pyrimidine nitrogens, is converted 
to guanine with the labelled nitrogen still in the 
same positions m the purine ring Adenine is the 
first organic compound demonstrated to be in- 
corporated, as such, into the nucleic acids and 
provides a tool with which to ‘label’ specifically 
the carbon nitrogen skeleton of nucleic acids 
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PERSPECTIVES IN PHYSIOLOGICAL EDUCATION 
I Introduction' 

R W GERARD, Chairman 
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Xast year a committee of the American Physio- 
logical Society reported the results of its ad- 
mirable survey of physiology in North America 
Undertaken at the request of the Council, involv- 
ing much and able work, presented to a large and 
interested audience, as a symposium at the 
Federation meeting, and recorded in the Proceed- 
ings (3 407), this venture could not be allowed to 
■end as a reference in some future bibliograph\ 
The Council, therefore, last spring appointed a 
■new committee to carry on 1 Our assignment was, 
an part, to make an independent judgment on the 


1 Membership was chosen so as to include, in a 
xvieldy number of individuals, as wide a range of 
viewpoints and experiences as possible It consists 
of the speakers at this symposium The com- 
mittee also profited by the participation, at one or 
more of its conferences, of Dr K S Cole, W O 
Fenn, A C Ivy, and M S Visscher Doctor Fenn, 
President of the Society, also acted as Chairman 
during the formal portion of the Symposium 
Doctor Gerard led the discussion period following 


status of physiology today and on earlier sugges- 
tions for Society action (Supplemental} Report of 
the Survc} Committee, July, 1946) and, in part, 
to explore more full} the education aspects of the 
larger whole 

It was carl} decided that further extensive fact- 
finding was not called for at this time Rather, it 
was hoped that adequate consideration of the es- 
tablished facts, b} men of breadth but with xery 
different interests, would lead to some unanimous 
judgments and specific recommendations Our plan 
was, then, to meet for several da}S and to battle 
through the many dichotomies of opinion to some 
sort of agreement Our pleasant experience w’as 
that agreement in principle, on all major problems, 
was present from the start Most of the discussion 
was, therefore, at the level of constructive analy- 
sis and particular formulation The committee 
presents first its anal} sis of where physiology 
stands as a discipline, and second its considera- 
tions and recommendations for action b} the 
American Physiological Societ} to further the ends 
of physiology 



II THE PLACE OF PHYSIOLOGY IN THE BIOLOGICAL SCIENCES 1 * * * 

PAUL WEISS 

Department of Zoology, Unn<-rsity of Chicago 


In proper perspective, Physiology appears ns nn 
organic part of Biology , one of its strongest, \ig 
orously growing, but still dependent for food and 
guidance on the common stock, to which, in turn, 
it renders vital contributions Our problem of de- 
fining Physiology thus becomes simply one of de- 
lineation Just what segment of the great con- 
tinuum of the biological sciences are w o to identify 
with physiology 5 The answ er vanes, depending on 
whether we follow history, theory, or administra- 
te practice The three versions do not jibe, and 
this may be the tune to bring them into harmony 
Literally , 'phy siologia' means 'knowledge oi 
nature’ Historically , it has come to refer to the 
dy nanne functons of the living organism, in con- 
tradistinction to static form and structure This 
distinction, howe\er, has collapsed in what might 
be called the ‘analytical revolution’ of biological 
thought through which morphology hasjust passed 
We have discovered that form and structure, far 
from stable, are in themselves but patterns of ac- 
tivities, no different in land from the ones encoun 
tered in physiological functions Skin color is but 
the end product of a pigmentation process, a tissue 
fiber, the result of molecular alignment, a spindle 
cell, the product of elongation, any inherited 
‘character’, the last link of a long chain of gene- 
controlled processes, and so forth In consequence, 
we now have the hyphenated brands of Develop- 
mental ‘Physiology’, ‘Physiological’ Genetics, 
Histo ‘physiology’, ‘Physiological’ Gradients, etc 
Sciences that used to rate as morphological, thus 
give notice that they have adopted the analy tical 
techniques and ways of thinking of physiology and 
that they , too, aim bevond formal description, at 
the causal analysis of underlying mechanisms 
This has happened, or is happening, throughout 
biology 

But does it presage a merger into a super physi- 
ology of all branches of biology interested in mech- 
anisms of life? There are many signs that such an 
expansive trend is under way Unchecked, it would 
lead to an absurdly watered down concept of 
‘physiology’ Unheeded, it would leave physiology 
behind in an absurdly obsolete position There are 
voices advocating such a position This places us 
in the midst of a dilemma Which way are we to 
move? 


1 Address delivered at the symposium on “Per- 

spectives m Physiological Education” at the an- 

nual meeting of the American Physiological So 

ciety in Chicago, May 19, 1947 


Let us first examine the expansive trend Is it 
really legitimate for physiology to absorb all that 
dcils with ‘mechanisms of life’? Or can we driw a 
logical demarcation line somewhere closer to the 
old core? I submit that we can, if we define physi- 
ol ogj as the study not of ‘mechanisms’, as is 
the tendency, but of ‘functions’, as of old, the 
term ‘function’ to be used in the following explicit 
sense 

\11 biological systems can ultimately be resolved 
mtd populations of molecules The activities, 
transformations, and interactions of these molec- 
ular Blimps xvAVi Vue nttiTiuMA Visxtflleis uud con- 
versions of energy are the basic instrumentalities 
of life They can be measured objectively in units 
of grams, centimeters, seconds, and so forth, units 
that contain no reference whatever to the role of 
the measured events in the household of a living 
system We can have complete knowledge of what 
goes on on the elementary physico-chemical level, 
without knowing that all of it has a bearing on the 
maintenance and viability of the organism, and, in 
fact, makes no sense otherwise This is strictly 
analytical procedure It reveals processes, causal 
chains of events, facts without meaning in them- 
selves Yet, what makes life possible, is the \ ery 
fact that tho component processes do make sense, 
do have meaning, not m themselves, but in terms 
of the interests of the higher umt I propose to re- 
serve the term "functions” for processes that have 
such a referred meaning for the whole, when we 
are considering them in that relationship 

We can study the operation of a machine with- 
out knowing its function We can likewise analyze 
physical and chemical processes in the cell without 
bothering about their functional significance But 
if this is as far as we go — and it may be fully far 
enough for a particular purpose — we need not call 
jt physiology Let us call it simply biophysics or 
biochemistry, as the ease may be, and speak of 
physiology only where there is, in addition, search 
for functional understanding I say advisedly ‘in 
addition’, for, clearly, biochemical and bio- 
physical analysis form the basic tools of physi- 
ology Yet they furnish only part of the story, and 
what remains is of enough weight to dispel the 
apprehension that biochemistry and biophysics 
might soon partition physiology between them- 
selves The distinction between ‘functions’ and 
mere ‘processes’ should make it easier to decide 
what to rate as physiology and what not A cat 
falling from a roof is an object of physics as long 
as we are merely interested m the velocity of its 
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fall, or even the acceleration of its endolymph 
Physiology enters when yve want to know how it 
always manages to land on its feet To this extent, 
physiology marks an attitude rather than a sub- 
ject matter 

To clarify the relation between physiology and 
the rest of biology further, yye must dwell for a 
moment on the fact that all biological systems 
have a dual aspect They are causal mechanisms as 
well as products of evolution Their construction 
and operation follow universal and immutable 
laws of physical and chemical causality, just as an 
automobile is constructed and operated by eh utis 
of causally interconnected events, no matter what 
its style Of the infinite variety of conceivable 
forms, however, only a small selection has been 
actually materialized on this earth These consti- 
tute the existing species and varieties of organ- 
isms — 01 automobiles, and their peculiar patterns 
are unique and mutable The causal mechanisms 
are universally valid and predictable in their oper- 
ation, the particular configurations m which they 
aie combined to form given types of orgunsms, 
however, are historical incidents in a transition of 
evolutionary styles, and as such, singular, novel 
and unpredictable Here is, therefore, a logical 
borderline Physiology may want to stay on the 
side of the repeatable and controllable phenomena 
and leave the singular and non repetitive course of 
historic evolution to others 

This is not to de emphasize the physiological 
distinctions with which evolution has endow ed the 
various forms In fact, wc never really study ins- 
piration or excretion or reproduction as such We 
always start from a respiring, excreting, reproduc- 
ing cat or snail or lobster, or the like Only secon- 
darily and by abstraction do we derive our 
generalized concepts Even then we return again 
o the specimen to point out how those general 
functions are specifically fitted to its way of life 
But you note that our results will m no way depend 
on whether this fitness is a product of creation or 
evolution, or coincidence, for that niattei 

This discussion is also pertinent to the recurrent 
attempts at dividing Physiology neatly into a 
‘General’, a ‘Specific’, and a ‘Comparative’ com- 
partment Such distinctions are expedient for 
filing purposes, provided we recognize their arti- 
ficiality They may become a menace when abused 
for the purposes of sectarianism Let me repeat 
No function is ever observed primarily in disem- 
bodied or ‘general’ form We know it only as mani- 
festation of a concrete and specific system Com- 
paring a variety of such systems, we note common 
features as well as distinctions Focusing closely, 
we recognize specific details, taking distance, de- 
tails become blurred and general principles emerge 
in perspective For the individual, it is a matter of 
peisonal predilection how close to the ground he 


wants to stick For science, which aims, beyond 
mere recording, at insight, it is vital that there be 
a strong contingent of individuals who are in 
terested in general conclusions and theories But 
let us not forget that in any inductive science, such 
as Physiology, all workers, even those with the 
most ‘general’ aspirations, must start from a 
specific object It would thus seem indefensible on 
academic, and most unfortunate on practical, 
grounds to set off ‘general’ Physiology as a sepa 
rate discipline from the ‘speci il’ Physiology on 
which it must draw for its material The relation 
between ‘general’ and ‘special’ Physiology is a 3 
between the stem and the roots of a tree They can 
thrive only' jointly' Such harmony, of course, re- 
quires adjustments from both ends 

Wc are witnessing increasing strains between 
the spirit of General Physiology expanding to ever 
wider orbits, and the practice of Special Physiol- 
ogy contracting to an every narrower sphere I 
have indie ited before how to check overexpansion 
I am now adding a plea for corrective measures 
from the other end, to counteract and reverse the 
excessive contriction on the ground floor of 
‘Speci d’ Physiology 

Practical considerations force official Physiology 
into some degree of subservience to professional 
Medicine N Rurally , man is in the foreground, the 
nearest niainm lls are next, and other objects be- 
come rather marginal While acknoivledging this 
development as a practical necessity , we must ^sk 
ourselves how far it can go yv ithout impairing the 
progress of Physiology as a whole In mining, one 
can go just so f ir vyith the intensified exploitation 
of a narrow strip of land, to persist in mining ex- 
hausted loyy -grade ore, yvhen prospecting in fresh 
areas might y icld pure deposits, does not appeal 
to the scientific nund By the same token, it would 
seem utterly mistaken to overcultivate mam- 
malian. physiology to the point yyhere it begins to 
drain an inordinate amount of attention, man- 
power, funds, and facilities away from the pros- 
pecting activities of a more broadly conceived 
physiology Whether this is actually happening or 
not, you can certainly see signs of apprehension 
that physiology is drifting into that course 

To realize its hazards, let us just remember, for 
example, some of the rich returns from past pros- 
pecting in invertebrate physiology the elucida- 
tion, in one stroke, of the xvorkings of static sense 
organs by' thb ingenious smuggling of magnetic 
otoliths into the crayfish, the giant nerve fibers of 
earthworms and squids, the tome muscles of mol- 
luscs, the neuiospora assay' of biochemical sys- 
tems, the hoiseshoe crab model of pacemaker ac- 
tion, the multiple innervation of muscle in crabs, 
and a host of others These were strategic 
break-throughs m an otherwuse plodding cam- 
paign against the unknown Innumerable more 
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such btv itcgic objects ire \\ uting to be spotted 
and exploited The plnsiologv of loner forms his 
acirceK been opened up Whj this lig of Comp ira- 
ti\o Ph) siolog) behind Comp iritivc Anitoni)? 
Presum ibl) for 1 ick of motivation Compiritive 
Vn itonn \i is sp irked bv the doctrine of evolu 
tion, for which it compiled documents Compirn- 
tne Plnsiologv his lnd no svmbol iround which 
torilh Perhaps, i wider re iliz ition and assertion 
of its f ir re idling benehts for the idv ancemcnt of 
ph) siolog) as a w hole might do the needed prun- 
ing It would also restore better proportions to 
plnsiologv 

Iu conclusion, I believe tint what pin siolog) 
needs is pulling its f mill) members closer to 
gether, rather th in breaking up into cl ins If dif 
ferenti ition ind aoci il entropv m ike for disinte- 
gration, then our scientific intelligence ought to 
provide the constructive energv for reintegration 

Well, c m this academic blueprint be translated 
into practicd action? After all, we hive to recog 
mze that there are cert nil constraints which 
economical, adnnmstritive, and educational real 
lties place upon our philosophic il desiderat i And 
when we leave loft) theorv and come down to the 
pline of practical affairs, we realize that we are 
reallv no longer dealing with the nature of phvsiol- 
og> is a science, and what it is or ought to be, but 
rather with the established connotations of the 
term in administrative and professional matters, 
such as departmental structure, teaching cir- 
ncula, editorial policies, societv affairs, fellow- 
ships, grants, appointments, and the like Are we 
prepared to bring these practical connotations and 
our concept of ph> siolog) into harmon) ? Let us 
see what this would impiv 

It is evident that Ph)siology, even in the re 
stneted definition I hive advocated, covers a 
much wider field than do most of the traditional 
ph)siological agencies — departments, societies, 
and journals It would seem advisable, therefore, 
that these agencies widen their scope so as to ac- 


commod ite, rather than obstruct, the new expan- 
sion Yet, wc should not expect them to be so over- 
iccommud iting as to sicnfico their own ldontitv 
Therefore a large uei will still bo left outside 
This mirginal area will have to be parcelled up 
among the nearest border sciences — Zoolog) , Bot 
ail) , Bactenolog) , Patholog) , Ps) cliolog) , mil so 
on It will be necessary for these sciences to recog- 
nize their rcsponsibilit) for taking charge of the 
respective segments, they are not alwavs aware of 
this rcsjionsibiht) now For instance, the amount 
of s)stematic instruction and research in animal 
ph) siolog), offered in Departments of Zoolog), 
is still disproportionntcl) small One of the sub 
sequent speakers w ill h ive some more to sav on 
this point 

Such omissions are usually not matters of delib- 
erate policv Often it is just a case of nobod) hav- 
ing pointed them out Ph) siolog) and its border 
sciences will, therefore, have to get together and 
find out how man) deserving fields tliev have left 
out between themselves because each thought they 
were the other’s ward Undoubtedly, the new 
American Institute of Biologic il Sciences could 
render invaluable assistance in the administrative 
re zoning of our biologic il districts, provided 
there is the will and spirit on nil sides to see 
the job done Biolog), after a period of groping 
and dispersion, is recovering its perspective and 
sense of unit) Plnsiologv, one of its strongest 
branches, cannot but profit from this trend Let 
us, therefore, as plysiologists, profess our alle 
glance to our mother science, Biology, but let us 
also send a determinate call to our fellow biolo- 
gists to give ph) siologv its proper share in their 
scheme Combining our efforts, we can cope with 
the problems of an expanding Ph) siologv We can- 
not if we keep on fragmenting Let Phv siologv and 
the other life sciences each assert its sovereignty 
within its own legitimate sphere But let them, 
at the same time, wake up to the spirit and the 
obligations of a One Life Doctrine 


III THE INTERDEPENDENCE OF PHYSIOLOGY AND MEDICINE 

EUGENE M LANDIS 

Department of Physiology, Harvard Medical School, Boston. Mass 


From the time of Harvey and Boerhave, ph) siol- 
og) and medicine have been linked together his 
toncallv , seientificall) , ph) sicall) , pedagogically 
and economically It is pertinent to ask therefore, 
“What are (a) the opportunities and (b) the 
obligations of those ph)siologists who happen to 
be located in a medical school?” 

The task facing such ph) siologists is both chal 
lengmg and complicated Diagrams are of limited 


value but within the limitations of two di 
mensions, can be used to indicate the central posi 
tion of physiology when it adjoins both a collegiate 
and medical environment As of 30 ) ears ago, one 
might have drawn (fig 1) three somewhat amoe- 
boid, overlapping areas with ph)sics, chemistry, 
mathematics, anatom) and biolog) at one side 
blending through ph) siolog) to pathological 
physiology, pharmacolog) , and then finally to 
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medicine, surgery and therapeutics To the right, 
pathological physiology was from the very first an 
indeterminate zone between health and earliest 
disease, a field which is still unexplored in many 
areas Recent researches on gerontology, convales- 
cence, early detection of disease, and preventive 
medicine are cases in point This is an area m 
which medical students and clinicians arc con- 
stantly asking for help both investigative and 
pedagogic 

Techmcal and analy tic advances have abolished 
also any clear boundaries to the left because bio- 
chemistry, and then biophysics, bridged the zone 
betw een physiology and physics or chemistry It is 
here that a two dimensional diagram fails to show 
the manner in which biochemistry and biophysics 
sre neir tweeting medicine directly Yet the dta- 




Fig 2 


gram is still essentially correct because they in- 
fluence medicine through the information they 
provide concerning function, normal or abnormal 
(a) The trend toward specialization One point 
this simplified diagram completely fails to show, 
namely the increasing specialization among 
physiologists themselves, as methods have become 
more complex and factual knowledge more abun- 
dant It is unfortunate that as physiologists m 
special fields come to know more and more about 
less and less, they tend also to know fewer and 
fewer of their fellow physiologists It is necessary, 
therefore, to add at least two other pseudopodia 
to the amoeba in order to include cellular physiol- 
ogy and human physiology (fig 2) Still remaining 
squarely in the middle is what may be termed the 


classical physiology of organs uid tissues This 
blends in one direction with cellular, general, and 
comparative physiology, all leaning toward 
physics, chemistry and biology At the other end 
of the scale orgamsmal physiology, ecology and 
human physiology lean toward pathological 
physiology and medicine, from which, in fact, 
many of the truly orgamsmal problems and quan 
titative studies on man have originated 

This multiplicity of subspecialties is a stimulus, 
an opportunity and a burden, all at the same time 
Clinicians would like the physiologist to be in 
terested to some extent in pathological physiology 
and disease bee mse is physicians they face at 
every ward round, and in almost every patient, 
significant gaps in our fundamental knowledge of 
function, both ccf/u/ar ancf orgimsmaf They 
transmit these questions to physiologists and find 
it hard to understand why their immediate clinical 
problems remain unanswered, while the exper- 
ienced physiologist attacks them at a fundamental 
level which seems, for months or years, far re- 
moved from the immediately relevant and prac 
tical At the same time the physicists, chemists 
and cellular biologists shudder at the complexity 
and the variability of the complicated mammalian 
organisms with which many of their phjsiologist 
friends choose to work 

It is obvious that to expect any one man, or even 
a reasonably sized group, to encompass all these 
areas is bey ond possibility Staff, equipment and 
research problems must be reasonably diverse for 
a department and jet specialized for the in- 
dividual physiologist Tor most people this is one 
of the important opportunities offered by a de 
partment of physiology in a progressive medical 
school It can meet the differing t dents and in- 
terests of staff and students, if not in itself then by 
cross connections with sister laboratories in the 
college, medic il school, or hospital Moreover, it 
is important to remember that for any' one in- 
dividual neither interest nor talent remains on 
stant throughout a lifetime Very few physiol- 
ogists steadfastly continue to work in one 
specialized research field for one or tw'o decades 
without change On seeing a vulnerible spot in an 
unexplored area of physiology we like to feel free 
to follow an interesting idea into new methods and 
materials if necessary For our research students 
we like to offer a similar breadth of choice so that 
productive curiosity may be free and unhampered 

Within this framework, however, specialization 
m research interests is a foregone necessity with 
which no one will take exception Methods, detailed 
knowledge, insight into the relevant areas of 
physics, chemistry, mathematics, biology or medi- 
cine all force the research w orker into a limited in 
vestigative field Moreover, these special interests 
lead physiologists to enjoy, most of all, their 
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teaching and working with, in the labor vtorj , that 
smaller number of selected graduate students or 
research fellows who, like themselves, wish to 
understand more througlih the fundament il prin- 
ciples and methods of plijsiologj for the siko of 
knowledge and of pure science itself without 
regird to immediate application Vg un, the 
pin biologist in i medical environment can receive 
and work solely with graduate students, or he can 
include also joung physicians who as research fel- 
lows wish to develop their capabilities as clinic il 
uneatigators and teachers 

(b) Objcctucs in the leaching of mulical physiol 
ogy Vs to obligations, the most prominent is the 
teaching of medical students Phv siolog} occupies 
wilh mll\ a central position in the fabric of 
medical educition The department must receive 
each j ear from 40 to 150 \ oung medical students of 
heterogeneous training and \ imng interest in 
pure science It is expected th it these students will 
absorb in a few months not onh the \ ocabularv of 
function but also be prepared to deal w ith the most 
difficult form of physiologv , the studv of function 
in the whole, abnormal human being 

Differences in the students themsch es or in their 
pnor schooling make it necessarv to scilc tins in 
struction so that the brilliant and w ell trained stu- 
dents will be offiered nil the} can assimilate, while 
the mediocre or distinterested should at least be 
taught how to observe, to studv, to deal wiselv 
with several simultaneous variables, to use the 
librar> , to anatyze function judiciouslv , to record 
observations, and to interpret them in consecutive 
and logical fashion 

Therefore, in discussing the training of ph> Biol- 
ogists, we should really include the training of 
ever} student, Ph D or M D , who passes through 
the laboratory In this count rv almost 6,000 medi- 
cal students are introduced annuall} to the 
methods and subject matter of ph}siology The} 
are usualh selected for their better than average 
abilitv , and are committed b} their entering medi- 
cal school to a career which, if not entirel} scien- 
tific, is in essence a form of ph} siolog} tobeusedin 
office practice and at the bedside The} are also a 
potentiall} influential group some of whom, as 
leaders in medicine, wall determine the future of 
medical education, medical research and, indeed, 
of medical physiology itself Contact with this 
group is our heaviest annual burden, because of the 
number involved, but it is still an important op- 
portunity Despite the unfortunate economic 
differences between the vocations of medical 
practice and pre-climcal research and teaching, 
one may ask whether the failure to attract more 
of our abler medical students into ph} siolog} 
ma} be partly due to our offering something less 
than the best possible teaching to the best of the 
class either because of limited budgets, or because 


the annual course is something to be got through 
with as quickly, cheapl}, and easily as possible 
(c) Stimulation of young physiologists Vt tins 
point it is helpful to consider somo of the influences 
which have apparently led men of our own genera- 
tion to seek training in physiology Dr S S Visher 
of Indiana University has recentl} collected ‘back- 
ground information’ on those scientists whose 
names in American Men of Science have been given 
a star to indicate outstanding scientific contribu- 
tions in their respective fields With gratitude to 
Doctor Visher for the privilege, I can present a. 
summary of the motivation, stimulation and train- 
ing of 4S ph}siologists whose names have, bv vote 
of their contemporaries, been thus starred in one 
or more editions of American Men of Science be- 
tween 1003 ind 1043 With all necessarv reserva- 
tions concerning conclusions bised upon even the 
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* With gratitude to Dr S S Visher who kindlv permitted 
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in a larger cauiass of ‘ starred scientists 


best of questionnaires, the results are interesting 
because the} put physiologists in medical schools, 
so to speak, in their place and also on their mettle 

These 48 prominent physiologists decided to fol- 
low science as a career at the median age of IS, half 
of them between IT and 20, and a fourth between T 
and 16, only 3 came to this decision when older 
than 22 The} decided to make ph}siology 
their career at the median age of 22, with varia- 
tions between 9 and 40, but with more than half 
of them at age 20 to 23 As shown m table 1 the 
decision to enter science was attributed to the in- 
fluence of college teachers by 41 percent, to rela- 
tives and friends by 38 percent, to high school 
teachers by IS percent, and to no outside source bv 
3 percent 

Credit for stimulation to high achievement was 
assigned somewhat differently, to relatives and 



528 


FEDERATION PROCEEDINGS 


friends by 32 percent, to college teachers by 31 
percent, to postgraduate teacheis including mcdi 
cal by 31 percent, to prc college teachers by 1 per- 
cent, and to co-woikers by 2 percent Hence the 
initial stimul ition of young physiologists in the 
4 decades past seems to have come chiefly from 
relatives and college te ichors The minds and per- 
sonalities with which graduate uid medical schools 
work, appeu to be selected during then c irlior 
and more foimative yeais, in the home, high 
school, and college 

In contnst, when major conli ibutions to later 
achievement aie considered graduate woik and 
postdoctoial study lead with 01 percent, college 
work conies next with 2S percent, prccollegc woik 
with 10 percent, and no outside contribution, 1 
percent Those who gave the names of exception- 
ally helpful preceptors chose, in the vast majority 
of instances, well known men working m the 
jihysiology dejiuitments of medical schools here 
and abroad 

If we wish to consider ways to obtain a better 
selection, oi a greater number, of young physiolo- 
gists, we must admit that our present influence is 
not as important as it might be It appe irs that w e 
have been indebted to parents, friends, high school 
teachers, and college teachers for the major num- 
ber of candidates This is mentioned not as an in- 
vitation to lobbying but as evidence that those of 
us who are located in medical schools should con 
sider the long range implications of a too narrow 
concentration on the purely technical aspects of 
our branch of learning, to the neglect of encourag- 
ing teachers of physiology in secondary schools 
and colleges This is particularly true now when 
the social implications of pyramiding technical, 
but unoriented, knowledge are being scrutinized 
critically by those scientists and non-scientists 
who are interested in a stable and cooperative 
understanding of the true aims and value of the 
scientific method in modern life For example, 
Howard Mumford Jones in Ins essays Education 
and World Tragedy, deplores the increasing tend- 
ency to train scientists predominantly as superb 
research technicians in a narrow' field, to the neg- 
lect of their broader development as carriers of a 
flame in a philosophic and pedagogic sense In 
physiology particularly, specialization and em- 
phasis on technology must be balanced by recog- 
nizing the value of some general philosophy within 
the science Otherwise we may soon lack in this 
country the personalities and schools of physiol- 
ogy w'hich are needed to continue the traditions of 
Lusk, Mendel, Howell, Cannon and Carlson 

Similar criticisms have been levelled against 
medical education and its specialties For exam- 
ple, clinical teacheis and various examining boards 
have complained repeatedly that students, in- 
terns, residents, and even specially trained physi- 


cians tend to neglect the observational and 
physiologic approach to clinical problems, be 
coming thereby unduly dependent on ‘rules of 
thumb’, instruments, laboratory analyses, and 
speci il tests While physiology is only one of the 
lire clinic il sciences, we should assume special 
responsibility in medic il education for starting 
proper habits in careful observation, wise expen 
ment ition, accurate recording, and judicious in 
terpretation of interlocking functions In the 
physiology labor itoncs, for the first time in their 
long education, medical students can logically be 
faced with the intricite responses of the whole 
human being, just as our graduate students, in 
aspiring to the Ph D degree, are quite appro 
pn itely exiiected to concentrate their reading 
and 1 iboratory work on the advanced investiga 
tion of single functions Both approaches present 
interest and specialized appeal because of direct 
relev ance to the respective aims and ambitions of 
these two groups of students 
For graduate students it is important and profit 
lble to encourage their interest in some aspects of 
physics and chemistry because they are necessary 
for fundamental research in physiology For medi- 
cal students it is equ dlv important to make full 
use of the techniques by which normal function 
has been studied quantit itively in man particu- 
larly during the last two decades 

(d) Stimulation of medical students Medical stu- 
dents cannot esc ipe then conditioned feeling that 
man is for them the most important animal To 
begin the very first laboratory hours of a course in 
medical physiology with a general orienting study 
of certain gross und e isih me lsurable responses of 
the normal human being, is not only logical but 
also stimulates an immedi ite interest in function 
bee mse of its oby ious relev ance to their future vo- 
cation Guided bv appropri ite laboratory instruc- 
tions they can discover the meaning for man 
specifically , of linjiortant generil concepts such as 
‘the normal state’, ‘control period’, and ‘reaction 
to stress’ Moreover, in m iny respects we cm de- 
fine the norm il nnge of variation of a given func- 


tion and its quantit itive reactions to stress more 
accurately and easily in the human being than in 
the common laboratory animals These future 
physicians, and we may add, future physiologists, 
learn at once, yvith a minimum of unfamiliar ap- 
paratus and a maximum of direct, semi quantita- 
tive obserx'ation, that carefully' planned, well con- 
trolled and systematically recorded studies °a 
man can be revealing up to a point and then be- 


come highly' perplexing They find that the an- 
swers obtained merely' give rise to still more ques- 
tions, and from these they' appreciate the necessity 
for the analytic and controlled experiments of pure 


physiology 

The perplexity that this abrupt introduction 



FEDERAIION PROCEEDINGS 


529 


produces dare not, of course, be overdone lest a 
superficial ‘practical’ attitude be developed Vs a 
brief introduction, two to four da} s’ work oil man 
is a useful ind stimulating experience for students 
very few of whom have ever before been required 
to think m terms of many v ambles It h is been in- 
teresting to observe that the more thoughtful stu 
dents discover at once for themselves the valuo 
and intellectual satisfaction of anal} tie studies 
on simpler preparations such as the heart of the 
turtle, or the muscle, nerve, and capillaries of tho 
frog, or the smooth muscle of the rabbit’s intes- 
tine Even the less thoughtful students, often bias <5 
and mipatientl} skeptical of physiolog} 's useful- 
ness to them, are more apt to become interested 
when they are confronted first of all w ith some of 
the perplexing and interlocking reactions of the 
intact human being 

When observations on isolated tissues arc pre 
sented first, and w ithout prior experience with the 
whole organism, some students tend to regard 
them as delaying, technical exercises which have 
no discernible relation to the human being, nor 
rual or abnormal let, when introduced somewhat 
later after a more general view of the problem, 
these same exercises are welcome They then 
demonstrate the rdle that ‘pure’ physiolog} pla}s 
in medicine Just as physiologists and ph}sicians 
were forced to do in the past, so the student can 
again, and for himself, profitably recapitulate in 
the laboratory a few of the questions and experi- 
ments which have required the development of 
physiology as a ‘pure’ science 

Students should end their course in medical 
physiology with the distinct feeling that they have 
barely scratched the surface and that, for some of 
them, physiolog} has important contributions to 
offer either as training for research or as a life 
work Fortunatelv student research fellowships 
are now available to encourage advanced research 
training m a pre clinical science for a period of one 
}ear This }ear ma} be interpolated between the 
second and third, or between the third and fourth 
years of medicine Encouraging the abler, inter- 
ested students to drop out of their set course in 
medicine for a }ear of research training will make 
better physiologists of them whether the} use its 
principles in the teaching and practice of medicine 
or in the teaching of physiology In coming years 
the number of applications for these ‘Student Fel 
low ships’ may well serve as a valid measure of the 
interest aroused by physiologists in their respec- 
tive medical schools 

(e) Exposition of factual physiology for biolo 
gists, medteal students and physicians Finally, we 
ma} ask whether the fundamental principles and 
the detailed facts of physiology can be presented 
more helpfully than at present The increasing 
mass of detail has forced publishers to change most 


of our text books from single authorship to a scries 
of brief monographs collected in one limited vol- 
ume Eaeh vv riter must preserve an uneasy balance 
between the proved aud speculative, as well as 
between the fundamental and practical Excellent 
compromises though they are, theso single vol- 
umes necessarily provide abbreviated discussions 
of gener vl principles and include very few illustra- 
tive examples of integrated functions because of 
the details they are also expected to include To 
this extent they fall short as a stimulating intro- 
duction or guide to an important science On the- 
other hand, they cannot do complete justice to 
newer literature aud conflicting opimon, nor can 
they provide references to all the original papers 
that would be helpful to the biologist or the physi- 
cian who wants all the facts to aid his own re- 
search To that extent they do not offer m col- 
lected form the best that physiology has to offer as 
a science 

Once this dilemma is generally admitted, it 
might seem desirable to meet these two separate 
needs more satisfactorily by two very different but 
closely interlocking types of exposition For in- 
stance, it might be an interesting experiment to 
prepare for medical students a smaller volume, 
which is not a compendium or synopsis, and not 
merely superficial, but is by design limited in 
scope, In such an introductory volume exposition 
might progress from a statement of the general 
problems of orgamsmal function, with particular 
reference to man, and from that to the general 
principles involved and than to specific functions 
and their analysis In the end the subject matter 
would be, as always, normal analytical physiology 
The chief difference would be one of arrangement 
Such a volume prepared for medical students 
should approach the subject of function generally 
m the manner that physicians are forced to use in 
the orderly observation, analysis and diagnosis of 
abnormal function in the intact human being A 
similar introductory volume prepared for biolo- 
gists should be oriented quite differently to stress 
the comparative aspects of special functions 

Of highest importance would be the avoidance 
in such introductory volumes of any hint of dog- 
matism or superficiality The introduction to 
physiology should be made practically continuous 
by means of many cross references with a compan- 
ion and larger volume, or better still a set of 2 or 3 
frankly monographic, loose-leaf volumes In the 
latter, general background being assumed, col- 
lected sections prepared by specialists could be 
written at the graduate and research level with 
all the reservations and bibliography that are re- 
quired for scholarly descriptions of current prob- 
lems The interest and questions stimulated by 
the introductory volume should naturally lead 
students to the larger volumes and thence to the 
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original literature Such a aeries of renewable, up 
to date volumes would also make more available 
to clinicians the results of research by physiolo- 
gists Physicians want and need this fundamental, 
factual information which physiologists them- 
selves are most fitted by experience to provide 
To summarize, the numerous opportunities and 
obligations facing physiologists who follow their 
science in medical schools lead one to hope that 
the training of young physiologists may always be 
individually fitted to their special interests and 
talents in a broad field of biology Little is gained, 
and much may be lost, by forcing intellectual ac- 
tivity into any exclusive and unyielding mold 
For the man who enters physiology after com- 
pleting medical school additional training in biol- 
ogy, cellular physiology, advanced chemistry and 
physics is essential For the man who enters 
physiology direct from college, familuiritx with 
the quantitative aspects of human physiologv will 


provide him with a broader concept of all biology 
One should not say that a physiologist must al 
ways be a Pli D or an M D , or both, but rather 
that a department is apt to be better balanced if 
both viewpoints can be represented adequately 
and with mutual understanding 
Finally, in a science which prides itself on its 
experimental method it would be wise to include 
cautious experimentation in the stimulation and 
training of physiologists in all areas,— collegiate, 
graduate and medical In that respect we arc for 
tunatc because we are dealing with a subject which 
is old enough in years and experience to appreciate 
its strength and weaknesses In problems and 
facts, pure and applied, physiology is still lmma 
ture enough to provide frontiers for research which 
are both wide and deep It is an area which can 
and should utilize the widest possible variety of 
methods and talents both in research and in peda 

gogy 


IV EDUCATION FOR THE BROAD ASPECTS OF PHYSIOLOGY 

LAURENCE IRVING 

The Edward Martin Biological Laboratory , Suarihmorc College 


In considering education for physiology we 
should first determine what sort of a world we live 
in, and if education does not fit the times we should 
direct our efforts toward attainable improvements 
After World War I citizens of the United States 
made such rapid progress in improving standards 
of living that in 1939 it seemed likely that thev 
need never again be exposed to the physiological 
stresses of hunger, thirst, cold, wet and heat, ex- 
cept through folly or mismanagement Suddenly 
In 1940 millions of citizens began to join with mil- 
lions from other nations in facing exposure to 
tropical, desert and arctic climates at ground and 
sea levels, at high altitudes and under the seas 
The speed and volume of transportation often 
moved men into physiologically unbearable situa- 
tions faster than even a small degree of physiolog- 
ical acclimatization could be established Strate- 
gic considerations placed men in physiologically 
dangerous areas before knowledge and protection 
could prepare for their safety Great numbers of 
men from civilized regions sought to use complex 
modern machinery in rigorous environments 
where previously many generations of people had 
barely established a precarious existence 
During the early part of the war military success 
-came from the surprising hardihood of men in en- 
during physiological vicissitudes beyond the limits 
-expected of human tolerance Spiritual forces un- 
doubtedly extended their physiological ability and 


brought about accomplishments above those of 
common endurance, but our enemies appeared to 
be impelled by forces of equal strength 

Now the strategic lines of war are maintained 
for peaceful observation and communication 
While mihtarx forces are less numerous, the num- 
bers in physiologically strange situations are still 
large, and to them have been added many civilian 
administrators and observers They are stationed 
in all en\ ironments, — tropical, desert and arctic, 
aerial, marine and submarine, for political, com- 
mercial, scientific and technical observation and 
for the maintenance of communications which we 
hope will establish peaceful intercourse through- 
out the w orld 

Most of the peoples with whom we would like to 
deal are not so fortunate as we Not half of the 
world’s population has food physiologically ade- 
quate for activity at a rate significantly above sur- 
vival Already weak from hunger and exposure, 
many peoples are so ravaged by parasites and dis 
ease that there is no reasonable hope that unaided 
they can become comfortable or an asset to the 
community of nations 

In such a world much of human misery is defin- 
able in physiological terms, and the remedies 
available can only be assessed and applied on the 
basis of physiological estimates There are too 
many peoples whom w T e do not know sufficiently 
well to be able to work with them in lmrmom Part 
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of the objective assessment of each n it ion’s capa- 
bilitv for good or evil rests upon the way in which 
we understand the bafincc between their national 
existence and their environment in phvsiological 
terms 

Throughout the world import mt natural re- 
sources are located in ire is phvsiologicatly uu- 
suited for our present means of In mg ind w orbing 
Through such difficult areas p iss important lines 
of communication, and there it is necessary for 
cultural and pnctical reasons to establish out- 
posts for scientific observation and research 

A new set of physiologic il stresses has come 
upon civilized man in his applicition of power 
through mech imams of a new technical order, and 
men now work with power, velocities, frequencies 
and radiations of new and still unhuow n phy siolog 
ical influence 

Recognizing that barriers of physiological ig 
norance hinder our communications and observa 
Uons in a large part of the world, the Joint Re- 
search and Development Board his established a 
Panel on Expedittonarv Physiology in the Com 
mittee on Geographical Exploration This Panel 
developed from the deliberations of a Committee 
of the National Research Council on Field Re- 
search in Comparative Phi siology I have thus 
been able to see that organized and purposive 
deliberations are considering means for new nppli 
cations of physiology to the better understanding 
of the w orld 

It is not being overcntical to suggest that our 
system of education was not designed for present 
conditions Nor is it being too ambitious for 
physiologists to suggest that by broadening 
physiological education the prospects for meeting 
new world conditions widely can be significantly 
improved In making this suggestion before, I have 
received the answer that education is too busy' 
with basic routine and with established forms to 
permit extending physiological training over such 
broad fields as I have outlined Neither is life so 
long that any individual can afford to spend more 
time in school But there are many schools, our 
system of freedom permits wide ranges of curricula 
and the education of a physiologist continues over 
many years So it is not my thought that under- 
graduate and graduate institutions alone can com- 
pletely survey the new world during a few years’ 
instruction of youth, nor that formal education 
should be prolonged Nevertheless, if the academic 
system is to remain the basis for education, it 
should provide basic education m physiology 
which will enable physiologists to survey the en- 
vironments m which people are alreadv living and 
to cross the many frontiers which are now being 
scientifically explored 

In academic usage Phy siology has come to mean 
the small part of the subject which is covered in 


faculties of medicine, and as a consequence each 
new grow th takes a new name and departs, taking 
the scion away under tins new designation, a pro- 
cedure which suits academic housekeeping but 
breaks up tho one profession Which is concerned 
with the operation of life It has been suggested 
that Zoophysiology could be used to reassemble 
the broad considerations for life which Physiology 
has given up The term Zoophv siology shows that 
physiological interest is directed toward the life of 
animals It is broader than ‘descriptive’ or ‘com- 
parative’ physiology It includes that part of Gen 
oral Phv siology which applies to aninnls and hu- 
man’s and it is distinct from Medical Physiology 
The value of tho designation has been demon- 
strated by the w ork of tho famous and unique Lab- 
or itorv of Zoophysiologv m Copenhagen 

For illustration of the first division of Zoo 
physiology which needs emphasis, I will name the 
following subjects,— lact ition, hibernation, flight 
of birds and insects respiration of diving 
mamm ils, migration of animals, conversion of 
energy and substance in animals and the genetic 
segregation of biochemical reactions These views 
of the subject could be classified under Zoophy siol- 
ogy as Descriptive Phv siology, although I fear 
that manv will be prejudiced bv the simplicity 
implied 

The subjects above could be considered as Com- 
parative Physiology, but I think that tliev are 
really of general biological and physiological con- 
cern, and I would save the designation Compara- 
tive Physiology' for well organized physiological 
information about series of animals arranged with 
regard for phylogenetic relationship There is 
much value in such comparative views when ap 
plied to respiratory' mechanisms, renal secretion 
and certain nervous and sensory functions In re 
gard to many functions, however, physiological 
descriptions have not accurately covered a suffi- 
cient number of forms to give such sequences as 
have enabled comparative anatomy to establish 
broad biological generalizations There is every 
reason to anticipate that through systematic pur- 
suit of Comparative Physiology new' and impor 
tant generalizations will begin to appear 

Especially timely is the study of the relation be- 
tween physiological events and the natural en 
vironmental conditions which call them into view 
Examples of subjects in Environmental Physiol- 
ogy would be acclimatization to heat, cold and al- 
titude, the tolerance of desiccation, heat and cold, 
and the physiological relations of animals to the 
saline substances of soils and natural waters It 
was impressive during the war to see it emphasized 
that human life is physiologically suited to limited 
environmental conditions which prevail over only 
small areas on the earth Beyond these frontiers 
men can, however, survive by knowledge, training 
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and equipment, and there still remain interesting 
areas of earth, sea and atmosphere which could be 
explored if physiological knowledge were suffi- 
cient Rapid progress lias been made in mapping 
the world in terms of climatic and other physical 
and chemical factors of the environment With 
the speed and volume of travel the opportunities 
for observation are numerous and the obvious de- 
pendence of animal activity upon environmental 
physiological relationships makes this subject of 
timely interest and importance 

New applications of forces and power have pro- 
duced velocities, frequencies and radiations of 
still unexplored physiological influence, and from 
now on the life of animals and of man w ill be ex- 
posed to new types of manmade cnvii onniental 
factors which present important practical prob- 
lems and raise many clear questions of basic 
physiological interest 

I do not know whether General Physiology or 
Zoophysiology is the broader term Under General 
Physiology have fallen many important studies 
aimed toward the definition of physiology in terms 
of physics and chemistry I doubt if these sciences 
are at present sufficient for the description of bio 
logical phenomena, but the advances in General 
Physiology need not be retarded to debite its 
limitations until much further progress lias been 
made 

I have not listed Medical Physiology as a branch 
of Zoophysiology for the simple reason that or- 
ganized physiology has developed as a function of 
medical education, practice and research It suf- 
fices to illustrate this statement that out of the 
first twenty six names in the Federation list for 
1946 twenty were employed in institutions of 
medicine In surveying the list of past officers I 
did not find any names not associated with medi- 
cine As one of the few physiologists not concerned 
wath medical subjects I wish to make grateful 
acknowledgment of the help and scholarly com- 
panionship which I have received from my col- 
leagues in medical institutions, and I am deeply 
impressed by the liberality which medical educa 
tion and science show Only praise is due to medi- 
cal science for bringing about the development of 
physiology, and it is inevitable that the scientific 
institutions of medicine should dominate the 
physiological society and profession, for outside 
of the institutions of medicine there is but little 
support for physiology 

Medical institutions have been responsible for 
the development of physiology, and no other in- 
stitutions m this country offer to take up that 
responsibility Apart from medicine, there are few 
posts and laboratories primarily for the study of 
physiology While the physiological subjects which 
I have mentioned under Zoophysiology are in- 
teresting to medical physiologists, there seems to 


be no basic reason for placing responsibility for 
physiological studies of such broad importance 
upon a single profession With mounting costs of 
medical care coming under critical review only 
bad accounting practice would expect medicine 
to be charged with the cost of so large a section of 
scientific education as is included in Zoophysiol- 
ogy 

There have come up occasional groups and even 
a few institutes for the study of Human Physiology 
in industry, sports, climatic tolerances, — in short, 
the common ind extreme activities of normal 
men But the careers open in these important and 
interesting fields, which are so different from those 
in Medical Physiology, do not give encouragement 
to the student w ho is seeking a profession 

In what institutions other than medical may we 
look for the development of physiology and phjsi 
ologists? The largest educational institutions con 
corned with biology are to be found in the schools 
of agriculture, wherein jiure and applied science 
flourish principally under State support Here 
there is a great diversity of scientific and practical 
interests While the physiology in these institu- 
tions is of the greitest importance it is not or 
gamzed as a bisic science as is physiology in 
medicine 

Primary consideration for its application rather 
than for its basic value makes physiology impor- 
tant in such other institutions and departments as 
entomologv , public health, pharmaceutical pro- 
duction, forestry ind conservation Because of 
special economic values we can look for physio- 
logical research and education to increase rapidly 
in these institutions, but we probably r wall not find 
the degree of purity in support of the phy siological 
profession that lias developed in medicine 

Museums of zoology and natural history and the 
zoological and bot imeal girdens have been the 
bases for most of biology with the exception of 
physiology In spite of occasional direct contribu- 
tions to comparative physiology, aniniil behavior 
and environmental physiology from the museums, 
physiologists have made little use of these ancient 
and strong found itions of biology Through the 
museums and zoos physiologists could find many 
new vistas of research and education in pure and 
applied physiology In the museums and zoos exist 
the collections of animals and biological informa- 
tion basic for studies of the physiology of animals, 
including man, in natural environments through- 
out the world If that definition seems too broad, 
I would suggest that you take an afternoon to look 
at the collections in the nearest zoo and museum 
of natural history’ as naturalists, while thinking 
about them as physiologists Consider the gieat 
expansion of your knowledge which might come 1 
you could pick the best animals of the world for 
physiological research rather than the few poor 
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species winch accept the restrictive environments 
of domestication If you consider the various 
natural backgrounds of the whole list of animals 
you will see how the museums and zoos could help 
you and jour students to prepare for field studies 
of life ill environments established bj natural in- 
fluences rather than by the arbitrary acts of 
man 

Over another great source of new and progres- 
sive phjsiological knowledge most of us are draw- 
ing the curtain as we trj to eradicate the influence 
of our experience in war I have no patience with 
those who complain that science did not progress 
during the war About fifteen million citizens of 
the United States atone had experience in environ- 
ments completely new to them Many have re- 
turned to our schools with greatly improved 
ability to receive education In \ lewing the scho- 
lastic performance of veterans it seems that the 
last few years were better spent by a young man 
at war than at school Most of our young men did 
not experience combat, and it is evidently not the 
“horrors of war” which account for the improved 
educability of veterans It might be that absence 
from school permitted the development of mipor 
tant steps in the maturity of v outh But the men 
returning to school are varied in age and the young 
seem to have matured while the older ones have a 
refreshed youthful sincentv in their view of 
education 

The experience of men in new climatic and social 
environments, in the operation and care of air 
craft, submarines, communications and all of 
these new devices over which vouthful soldiers 
have exerted such amazinglv skilful control has 
given to young men i new confidence in their 
ability to observe and act It has impressed upon 
them the value of accuracy and the peril of mis 
takes The world has suddenly become more in 
teresting, the power of human action has in 
creased, and among the young at least there is a 
new appreciation of the possibilities for the enjoy 
ment of collaborative work and life 

I have made no statement that war, or a military 


system, ib good But it happens that wo still carry 
on our international work through a largo military 
establishment and there is no substitute in view 
This establishment employs many men and moves 
them to stations in all climates for work among 
many peoplo In military work are employed the 
modern instruments which by their power and 
precision present unique physiological experi- 
mental opportunities Here are chances, or rather 
requirements, for physiologists to explore all 
lands and environments, with their animal and 
human populations, and to experience the phys- 
iological effects caused by civilization’s newest 
instruments 

Physiologists now face a period with fantastic 
opportunities for scientific experience And they 
face a prospect in world affairs m which miscal- 
culations of the physiological bases of life imperil 
the existence of individuals, nations and of civili- 
zation 

To prepare for these functions the education of 
physiologists should take a large view and ener- 
getic action There is need for educational institu- 
tions in phy siology more elementary, more nearly 
basic and much broader in scope than those now 
provided bv medicine I suggest that institutions 
and departments are particularly needed for 
descriptive physiology and for studies preparing 
phy siologists to investigate the life of all animals 
in the field m all environments and conditions Tne 
facilities for broadening physiological training 
are largely waiting unused by physiologists in in 
stitutions for natural history and in the military 
establishments Their emplovment for physiolog- 
ical exploration upon a scale of w orld wide interest 
and usefulness requires ventures outside of the 
laboratory and promises intellectual adventure 
upon exciting frontiers of phy siology The exciting 
prospects on these frontiers could become a lasting 
incentive for vigorous young men which might 
carry over permanently to education the vital 
stimulation which has been observed so often in 
the past to follow briefly after the intensified 
activity of w'ar 



534 


FEDERATION PROCEEDINGS 


V THE TASK OF THE AMERICAN PHYSIOLOGICAL SOCIETY 

R W GERARD 

Department of Physiology, University of Chicago 


The preceding papers have presented vividly 
several facets of physiology Our subject emerges 
as potentially the trunk of biological science, 
rooting into fundamentals of physical science, 
branching into all biology, and leafing into a 
wealth of applications in clime, farm, factory and 
government In actuality, it is rather less than 
this, although the functional or dynamic approach 
is, indeed, sweeping ahead in all areas of biology 
Physiology is what physiologists do in their pro- 
fessional capacity, and physiologists are the men 
appointed in physiology departments, accepted in 
the American Physiological Society, awarded 
degrees in physiology, and the like Since academic 
physiologists determine the training of recipients 
of degrees and dominate the American Physio- 
logical Society, their attitudes and actions es- 
sentially define physiology 

These men, in turn, are chosen by administra- 
tors who may or may not have some over all con- 
viction of what physiology should be or become, 
and who may or may not seek widely for judgments 
of this sort Further, the bending of inherited de- 
partmental lines, inevitable local accidents, and 
the march of knowledge, continuously blur the 
simple assumption, above, that departmental 
affiliations define a field Indeed, the question of 
how much biology and medicine should be sub- 
sumed in a department of physiology or how much 
of physiology should be incorporated into other 
departments may become mainly an administra- 
tive or jurisdictional one 

If, therefore, the future development of physi 
ology as a science is to receive any thoughtful 
direction, this must come from the American 
Physiological Society — the acknowledged organ of 
American physiologists By its decisions as to 
membership, by the character of its activities, by 
any official positions it takes, the American Phys- 
iological Society exercises a jirofound influence on 
the course of physiology This is an opportunity 
and a responsibility and should be faced w ith open 
eyes and minds, for inaction or casual action, no 
less than well-planned action, has far-reaching 
consequences 

Historically, the American Physiological Soci- 
ety has been concerned overwhelmingly with re- 
search alone It has not concerned itself with edu- 
cational matters in physiology, with economic 
problems of the profession, with relations to other 
biological or broader scientific groups (except for 
the Federation itself and the International Con- 
gresses), or with the wide community of which it 
is a part Even in the research area, its scope has 


been kept limited These limitations have caused 
many workers to feel unwelcome m the American 
Physiological Society , even as investigators, and 
many more to feel their interests incompletely 
represented in it, and have resulted in the forma 
tion of more or less formal schismatic groups of 
various sorts 

It may be helpful to introduce here some of the 
pertinent findings from th§ questionnaire study 
made by the former committee About two thirds 
of professed physiologists have the PhD and 
about one third the M D degree (Dow), the entry 
of M D 's into this profession centered on the year 
1926, of physiology Pli D ’s on the year 1936 (other 
Ph D ’s, 1930), and, today, few men possessing 
only an M D degree remain actively in physiology 
(Boyd) Until the war, about 75 Ph D ’s were 
hatched a year in North Vmenca, some 10 percent 
of all the Ph D ’s in biology Many of these men 
h ive been assimilated into other fields, while 
somewhat fewer men with Ph D ’s in other disci- 
plines have been absorbed into physiology Only 
half of the present population of professional 
physiologists obt lined the Ph D degree in physi- 
ology, and hardly 40 percent of the members of 
the American Plnsiological Society have academic 
positions as physiologists 

Your present committee (and consultants) met 
last spring and fall and considered the status of 
physiology in relation to the \mencan Physiology 
Society' It t ime to unanimous opinions which, it 
later appeared, were also in accord watli those of 
the previous committee The problem was out- 
lined in May 1946, for this committee, in part, as 
follows 


The central question around which all the tur- 
101 I about phvsiology education revolves is the 
imple one, “What is physiology?” There have 
een two opposing tendencies, one to make it a vo- 
ational or ser\ ice field, concerned primarily witn 
he training of physicians and with researen 
losely related to medical problems, and the other, 
liberal or general discipline tending to tie in wit i 
he rest of biology This can be paraphrased i 
everal ways for emphasis Vocational versus 
beral is represented strongly in the debate as t 
’hether the degree needed by physiologists snou 

e the PhD or M D It involves the argument as 

o training, w'hether physiologists should spen 
line in physics, mathematics and chemistry , 
harmacology, pathology, anatomy and som 
finical experience It involves the respec 
mphases in physiology departments themselves 
n w’hat may be called ‘theoretical physiol gy 
ersus ‘human physiology’ or ‘applied physiology 
t involves, finally, the ultimate Q^estm 
.hether a physiology department should be 
ered on a medical contact or on a biological con- 
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tact or both, or some one and somo the other, 
\\ hetlier the core of the teaching should bo a course 
for medicil students with somo ‘general’ physi- 
ology thrown in as a special requirement, or 
whether the core torching in the department 
should be basically biological with special courses 
m human physiology thrown in for the medical 
students, or whether no core is possible, and 
whether physiology is to remain or bccomo tho 
central biological subject about which are built, 
is specialties, biophysics, general physiology, 
physiological zoology, physiological psychology, 
physiological bacteriology, physiological anat- 
omy, physiological botany, and whatever elso 
ou want, or whether the center of gravity of 
lology is to shift to or remain m some other area, 
such as zoology or biophysics, and physiology is to 
become one of the more peripheral subdivisions 

The same problem was likewise summarized in the 
July supplement to the report of the former com 
nuttee 

It is extremely difficult to identify the interests 
which are both common and peculiar to ‘physiol- 
ogists’ of today— interests which are neither tho 
conflicting ones of smaller groups nor those of 
biological scientists generally m the broadest 
sense Over the whole question hangs the specter 
of the medical biological dichotomy, the tenuous 
ties across this breach are strained further with 
every new affiliate to join the Society m the Fed- 
eration Another threat is the increasing refusal of 
special groups to recogmze their fields as compo- 
nents of physiology And pervading all the issues 
is a disagreement on whether a remedy may be 
found in an enlargement or a fragmentation of the 
Society to some it is too big, to others too small 

Both groups would presumably give affirmative 
answers to the following questions These, and the 
later ones, were circulated to the audience of 
several hundred that attended this symposium 
Ninety replies were received from members of the 
APS, fifty fixe from non members (many of 
whom are members of other Federation societies) 
These groups also voted affirmatively, mostly 
strongly so, on all questions The percentage of 
“yes” votes is given 

Per eent * i o/trtg yci 
Mem Non 
bers members 

I Should the A P S become more 

inclusive in its membership? 74 S8 

By welcoming investigators 
concerned with functional bi- 
ology and medicine but not 
formally physiologists 77 85 

By welcoming physiology 
teachers in colleges and per- 
haps elsewhere, probably as 
associate members 77 76 

By welcoming students in 
physiology, not yet estab- 
lished as investigators, as as- 
sociate or student members 52 64 

By welcoming members of 
other Federation societies, 
now discouraged from double 


Per cent votinu yc* 


Mem 

bers 

Non 

member* 

memberships 

II Should tho A P S become ac 
tnely concerned with tho prob 
lems, besides research, of physi- 

51 

79 

ologists and physiology? 

By creating continuing com 
nnttees concerned with 

85 

95 

Educational matters 

91 

94 

Economic problems 

Public relations (Societal 

84 

86 

responsibilities) 

Co operation with other 

83 

94 

scientific groups 

By sponsoring a physiology 

90 

100 

section in the A A A S 

By sponsoring an executive 

01 

86 

secretary and office 

79 

S4 


Some further consideration of these is desirable 
If the American Physiological Society expands its 
membership and interests there is the likelihood 
that it will also change its character The Ameri- 
can Medical Association and the American Chemi- 
cal Society illustrate both the positive and nega- 
tive consequences that may flow from such action 
A larger membership means more funds and in- 
fluence and also more dilution of the present in- 
tensively directed activity But failure to expand 
docs not mean retaining the past status, for science 
and the world are changing New fragmentations 
will occur until the American Physiological So- 
ciety becomes a small fragment of some other 
group, as the Federation or the Institute of Biol- 
ogy As L F Briggs wrote (NRC Bimonthly 
Report Feb 1947) in urging an Institute of Biol- 
ogy. 

“The group of about 3,000 who call themselves 
the Federation for Experimental Biology ought 
to be strengthened and developed beyond the stage 
of a forum for the presentation of research results 
and of a common journal, into a strong national 
society similar to the engineering societies or to 
the AM A 

In any event, some balance will he achieved be- 
tween autonomy and participation, it seems to 
the committee that expansion rather than restric- 
tion is the sounder path 

Even so, many of the external problems of 
physiology are not unique to it but are shared more 
or less widely by other biological groups Several 
of the particular committees suggested would 
presumably work partly as such, partly through 
more inclusive groups, as the Institute or the 
Federation The economic problems of physiology 
and physiologists, for example, are to no great 


i It is a satisfaction to add that, since this mate- 
rial was prepared, the A P S voted unanimously 
to join the nascent Institute 
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extent particular for them, and how effectively 
and completely these problems could be referred 
to a larger group, only experience will tell Some 
of the matters that should be handled by such 
committees, whether of the Society or a wider 
group or both, are suggested here A Societal 
Responsibilities Committee dealing with govern- 
ment legislation, relation to the military, science 
popularization and adult education (lectures, 
radio, magazine articles, news stories) — e g , 
vivisection, biology teaclung at lower school 
levels, etc An Economic Committee dealing with 
grants, contracts, fellowships, salaries, jobs, post- 
doctorate training, industrial relations, tech- 
nician training, etc An Inter-Society Relations 
Committee dealing with other Federation so- 
cieties, other biological societies, the A A A S , 
American Institute of Biology, UNESCO, inter- 
national physiological organizations, etc 

A section on physiology in the American Asso- 
ciation for the Advancement of Science, sponsored 
by the American Physiological Society and sepa- 
rable from existing sections on botany, zoolog} , or 
medical sciences, could serve several ends It 
would enhance the tenuous relation beta ecu the 
Society and t^e Association It would automati- 
cally offer ,a formal meeting, independent of our 
own annual one, at which reports could be made 
The program here could well be selected with an 
eye on the interests of other participating groups — 
plant physiologists, experimental psychologists, 
etc It could, from another viewpoint, constitute 
a regional scientific session of the American Physi- 
ological Societ} Or it could emphasize papers and 
symposia dealing with educational, societal, and 
other problems of coucern to scientists more 
broadly as well as to physiologists Man} of these 
objectives qould be attained by an independent 
meeting of the APS m addition to the spring 
Federation meetings 

With or without such an added outlet, if the 
American Physiological Society is effectivel} to 
concern itself with the status of physiolog} it must 
make some realistic decisions Appointed com- 
mittees of busy men cannot be expected to carr} , 
with continuity and co ordination, the load that 
will surely develop A central office and salaried 
officer will be imperative (unless supplied through 
the Federation or Institute) Further, more deci- 
sions on policy, and often more difficult ones, will 
have to be made by the Society as well as by its 
Council More business meetings may be required 
Your committee is satisfied that the gam will ex- 
ceed the cost gain not only in service by the 
Society to the community, being interested in 
education, for example, as a good citizen, but also 
to physiology itself, by recruiting support and 
men to itj by opemng careers for physiologists 
along new avenues, and the like 


In contrast to the above, certain problems a 
mainly internal to physiology and must be handlt 
primarily by Society organs The Council, fr 
examplc, must be responsible for Society polic-' 
membership, meetings, etc , and the Pubhcatiot - 
Board is functioning just as it should There r 
need, however, strongly indicated m the question- 
naire results, for a standing Committee on Educa • 
tion and Training problems As part of its assign- 
ment, your present committee has explored thi 
area a bit more fully 

In the preceding committee’s supplemental} 
report, appeared the following recommendation 

The American Physiological Society should 
undertake a thorough study of the teaching of 
physiology This study should define the relation 
ship of a core of fundamental principles (cellular 
and mammalian) to the manifold fields of applies 
tion (medicine, aviation, pharmaceuticals, nutn 
tion, public health, industry, physical education, 
comparative biology, etc ), and recommend 
methods for obtaining the best possible balance 
It should also seek for ways to extend and improve 
the teaching of human physiology m schools and 
colleges, not only as an advanced subject m 
biology and preparation for specialized research, 
but also as a required course for advanced students 
m other sciences and as a part of non-scientists’ 
general cultural education It should formulate 
recommendations as to the optimal coverage of the 
medical physiology course and the traimng which 
should precede it This is a big job but its need is 
widely felt and a positive start should be made on 
it As a corollary to this effort, there should be an 
opportunity for discussion of both the broad and 
the technical aspects of the teaching of physiology 
at the Society’s meetings 

This outlines well the scope of a committee on 
education, although it mav bear emphasis that it 
is the responsibihtv of ph} siologists to insist 
that biolog} teaching at the lower levels be more 
d} namic and nnal\ tic and less descriptive Biolog} 
for citizens involves more than seeing the beautiful 
birds and flowers Some of the Committee’s pos- 
sible actions and their outcomes are indicated in 
the following questions 

% roll ns 
Mem Yen 
bers mtmbtts 

Should a regular sectional meet- 
ing on teaching (and perhaps 
other non-research areas) be set 
up at A P S meetings? 

Should time be made at formal 
business meetings (evening ses- 
sions?) for action on committee 
reports and studies? 

Should special studies be under- 
taken from time to time of cur- 
rent teaching practices, trends, 
etc ? 

Should the A P S , on the basis 
of such studies or otherwise, 


83 S2 


87 84 


91 91 
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C5 t'oftritf yet 
Non 

ben members 


undertake to formulate recom- 
mendations? 72 85 

Should the APS concern itself 
with teaching aids and encourugo 
desired trends? 

Text books 56 S3 

Hand books 54 81 

Laboratory manuals 51 72 

Motion pictures 75 95 

Exchange of teachers 7S 93 

Other 37 SO 

Should the APS encourage 
medical schools to require work 
m physiologj for admission?’ 53 61 


If studies were undertaken, the following out 
lines indicate two directions they might take 

A An observer (or, less good, a questionnaire) 
might be sent to well selected departments of 
physiology and such other departments as have a 
physiological section, to obtain a picture of the 
status of physiological education Information 
along the following hne3 might be requested 
What are the course examinations and other pre- 
requisites for admission to candidacy for a Pli D 
m physiology m the department? Are these the 
same for all students, or do they vary with the stu- 
dent’s ultimate objective? 

Similarly t what are the requirements for the 
final awarding of the degree m terms of courses, 
research, and other achievements, and are these 
uniform or differentiated? 

What courses are actually taught m the depart- 
ment for college students, medical students, grad- 
uate students and others? 

Answers to this last should be requested in con- 
siderable detail, such as a list of the actual lecture 
topics day by day for the course, of the laboratory 
experiments called for in similar dotail, total hours 
spent, text3 and other reading, types of examina 
tiona, teaching techniques, and so on 
Does the department consider the present status 
satisfactory, or should it be changed? In what 
directions and details would each department like 
to see its own work altered, and what views does it 
have about the desired movement of physiology m 
the country as a whole? 

How’ much of the present physiology taught to 
medical students is really necessary for their un- 
derstanding of medicine and used by them in later 
ears? How much is evanescent detail? This would 
e a good thought provoking question 
What physiology, or dynamic biology, is in- 
cluded m general education programs and in 
teacher-traimng curricula? The scientific habit of 
a future generation will depend in part, and the 


’Numerous comments indicate that the yes 
response would have been much higher, perhaps 
80 percent, had the question specified required 
work in general, not mammalian, physiology If 
medical schools required for admission some work 
in general physiology, about four hundred colleges 
would introduce or expand courses m this vital 
area (Comroe) 


biological understanding almost entirely, on the 
amount and character of such teaching, as doeB 
also tho funneling into physiology of its sharo of 
top brums Physiology outstandingly exemplifies 
tho rational and analytic approach to complex 
problems, which must supersede tho still common 
didactio and descriptive presentation 

B By an appropriate sampling of physiological 
publications at intervals of hvo or ten years for a 
number of decades, and correlation ivith other 
relevant material, factual information should be 
obtainable to answer such questions as tho folloiv- 

ow closely does research output in any area 
parallel tho financial support within that area? 

What is the research cost per page of published 
work? 

Which lines of research have or have not “paid 
off" m real understanding or valuable appli- 
cation? Cun any determining factors be identi- 
fied? 

How has the center of emphasis m physiology 
shifted over the decades, and what is its present 
trend? 

Examination of publications of the professors of 
some twenty or thirty leading physiology depart- 
ments of the world, decade by decade for the last 
century, might be extremely interesting They 
would snow, for example, whether the trend has 
been from physiology and anatomy representing 
the quantitative and analytical aspect of biology, 
with zoology and botany representing the classi- 
ficatory and naturalistic one, and whether this 
analytical biology has gradually been encroached 
upon by the other departments, relegating physi- 
ology and anatomy more to medical hand-maida 
Such a study should point up admirably the basic 
question of which way physiology is going and 
whether it should do so 

An attempt to answer such questions or decide 
on such actions, as have been indicated, is beyond 
the province of the present committee Even to 
press the analysis further was profitless until the 
Society had indicated the degree of its interest m 
these various areas Such an indication to guide 
the Council’s steps toward formal action was ob 
tamed at the time of the Symposium 

It is noteworthy that both members (85 percent) 
and non members (95 percent) are more strongly 
in favor of the APS concerning itself with the 
wader problems of physiology than they are in the 
case of any other general item on the question- 
naire (This is emphasized by many written-in 
comments added to the formal vote ) Further, 
they particularly desire a standing committee on 
educational matters (94 percent each) and wish it 
to make special studies on teaching practices, 
trends, etc (91 percent each) and, at a more de- 
tailed level, to foster the exchange of teachers 
(78 percent and 93 percent) and the use of teach- 
ing motion pictures (75 and 95 percent) The desire 
seems clear, the means, financial and orgamza 
tional, must be explored by the Council and the 
Society Decisions on these points will help deter- 
mine the future of the American Physiological _ 
Society Any action of the Society, in turn, r 
but influence American physiology 
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THIRTY-SECOND ANNUAL MEETING 
Atlantic City, New Jersey 
March 15, 16, 17, IS and 19, 191S 


The 194S convention of the Federation will be 
held in Atlantic City, New Jersey , March 15 to 19 
The Scientific Sessions of the si\ constituent 
Societies will begin Tuesday .March 16, at 9 00a m 
Sunday and Monday , March 14 and 15, will be de- 
voted to meetings of the Federation Executive 
Committee, the Councils of the Societies and the 
various committees of the Societies 

The Chalfonle Haddon Hall Hotel will be the 
Headquarters Hotel for the Federation and the 
locus of Council and Executive Committee meet- 
ings The scientific sessions and business meetings 
of the Societies w ill be held in the Municipal Audi- 
torium Room locations of these activities will be 
gi\ en in the program of the meeting 

Hotel Reserialions should be made as soon as 
possible by addressing Dr M O Lee, Housing 
Bureau, 16 Central Pier, Atlantic City, New Jer- 
sej , and indicating the accommodations desired 
Rates at “Boardwalk” Hotels range from $4 to $12 
for single room with bath, and from $5 to $18 for 
double room with bath At “Avenue” Hotels, off 
the Boardwalk, rates range from $3 50 to $9, single, 
and from $6 to $12, double Rooms for groups of 
three or four persons may be obtained at slightly 
lower rates A shortage of hotel accommodations is 
not anticipated this jear 

Registration w ill open at 9 00 a m , on Monday, 
March 15, at the Municipal Auditorium The regis 
tration desks w ill be open until 10 00 p m Monday 
evening, and from 8 00 a m to 5 00 p m on Tues- 
daj , Wednesday, Thursday and Fndaj 

Members of any of the constituent Societies, 
guests, and other biologists and physicians who 
wish to attend the meetings may register The 
registration fee will be $3 00 The official badge, 
issued at registration, must be worn to secure ad- 
mission to any of the meetings or other activities 
of the Convention A separate registration desk 
will be located in the foyer of the Auditorium, 
w here ladies w ho are present as guests maj register 
without charge 


Since the scientific sessions begin promptly at 
9 00 a m on Tuesdaj , it is urged that registration 
be completed on Mond ij if possible 

Advance registration bj mail will not be avail- 
able this year, as f icilitics for handling registration 
at Atlantic City arc adequate 

Programs, abstract sand tickets to various special 
functions w ill be on sale in the foyer of the Audi- 
torium An information booth will also be located 
in the fojcr The business office of the Federation 
will bo lo cated in Room 8 of the Auditorium 

/la Informal Mixer is planned for Wednesday 
evening, March 17, from 9 00 p m until midnight 
The official badge issued w ill be necessary for admis- 
sion and all who have registered are eordiallj in- 
vited to attend The Mixci will be held in the 
arena of the Vuditorium 

Exhibits No static demonstrations will be held 
at the Convention It is planned to hold a com- 
mercial exhibit in 1948, for the first time, at which 
publishers and manufacturers of equipment, ap- 
paratus, supplies, chemicals and pharmaceuticals 
will have their products on displaj 

Motion Pictures will be shown at one session, as 
scheduled on the program Iu addition, it is antici- 
pated that a number of teaching films loaned by the 
Film Library of the English Physiological Society 
may be show n 

Group Dinners and Luncheons Facilities will be 
ample for the holding of group dinners or luncheons 
In order to ax old conflicts and to provide good 
service, any- group desiring to schedule a dmnei or 
luncheon is requested to make arrangements by 
writing to Dr M O Lee, 2101 Constitution Ave , 
Washington 25, D C , stating the number expected 
to attend and the desired time 


Programs, abstracts and additional announce- 
ments will appear in the March 1948 issue of 
Federation Proceedings 
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EXECUTIVE COMMITTEE, 1947-1948 

Waliace 0 Flnn, Maurice B Visschlr, The Physiological Society 
Hans T Ci aukl, Octo A Besska, The Biochemical Society 
Maunicr II Sley lrs, Habvly B Haag, The Pharmacological Society 
Douglas H Spbunt, Frilda S ItoBsciiLiT-RonniNs, The Pathological Society 
R M Betiikl, II E Carter, The Institute of Nutrition 
Lloyd D Felion, Arthur F Coca, The Association of Immunologists 
Maurice H Seevlrs, Chau man, University of Michigan Medical School, Inn Irbor, Michigan 

A Bairo IIasiings, Ex Chairman 

William H Chambers, Secretary, Medical Division, Army Chemical Center, Md 


STANDING COMMITTEES 

Defense of Biological Reseat eh I C l\\,Chau- 
man, IC F Mlaer, I 1 phhuyi Siiorr 
Inlet national Congtesscs D W Biion n, Pliysi 
ology, Chairman , V J Carlson, Physiology , 
D D Van Slake, Biochemist r\ , II B Van 
Dyke, Pharmacology, Peyton Hols, Pi- 
thology , L A Maynard, Nutation, J J 
Bronfenbrlnner, Immunology 
Placement Set vice M 0 Lll , Director 
Representatives, Council A A 1 S G Philip 
Grabfield, C Glen King 
Federation Proceedings, Control Committee Philip 
Bard, Chairman, Physiology , C G King, 
Biochemistry, McKeen Cyttell, Pharma- 
cology, Morton McCutcheon, Pathology, 
A H Smith, Nutrition, V P Locke, Im- 
munology' 

FORMER EXECUTIVE COMMITTEES 

Philadelphia, Dec 28-31, 1913 

S J Meltzer, Chau man, and A J Carlson, 
Secretary, The Physiological Society A B 
Macallum and P A Siiaiflr, The Biochemical 
Society T Sollmann and J Vuer, The Pharma- 
cological Society 

St Louis, Dec 27-30, 1914 

G Lusk, Chairman, and P V Sii after, Secre- 
laty, The Biochemical Society T Sollmann and 
J Auer, The Pharmacological Society R M 
Pearce and G H Wiiippll, The Pathological 
Society W B Cannon and A J C arison, The 
Physiological Society' 

Boston, Dec 26-29, 1915 

Torald Sollmann, Chairman, and John Auer, 
Secretaiy, The Pharmacological Society Theo- 
bald Smith and Peyton Rous, The Pathological 
Society W B Cannon and C W Greene, The 
Physiological Society Waiter Jones and P A 
Shaffer, The Biochemical Society 

Neyv York, Dec 27-30, 1916 

Simon Flekner, Chairman, and Peyton I^ous, 
Scoetary, The Pathological Society W B Can- 
non and C W Greene, The Phy siological Society 
Walter Jones and Stanli a R Benedict, The 


Biochemical Society Reid Hunt and J Vuer, 
The Pharmacological Society 

Mmneapoiis-Rochester, Dec 27-29, 1917 
Fri Dhitic S Lee, Chairman, and Charles \V 
Greene, Secretary, The Physiological Society 
Cun L VLSBERG.andSTAMEi R Benedict, T he 
Biochemical Society' Reid IIuNTand L G Rown 
trh The Pharmacological Society Llduc 
Hekfoi n and Hon ard T Ivarsner, The Patho 
logical Society 

Baltimore, April 21-26, 1918 
Carl L Vlsberc, Chairman, and Stanley R 
Benedict, Secretary, The Biochemical Society 
It* id Hunt and E D Brow n, The Pharmacologi- 
cal Society II Gideon Wells and How ard T 
IC utSNER, The Pathological Society Frederic S 
Lee and Charles W Greene, The Physiological 
Society 

Cincinnati, Dec 29-31, 1919 
A S Loevenilart, Chairman, andE D Brown, 
Secretary, The Pharmacological Society W G 
M acC alluyi and How ard T K vrsner, The Path- 
ological Society Warren P Lombard and 
Charlls W Greene, The Physiological Society 
Stanley R Benedict and Victor C Myers, The 
Biochemical Society 

Chicago, Dec 28-30, 1920 
William H Park, Chairman , and How ard T 
ICarsner, Secretary , The Pathological Society 
W vrren P Lomb ard and Charles W Greene, 
The Physiological Society Stanley R Benedict 
and Victor C Maters, The Biochemical Society 
A S Loey'ENhart and Edgar D Brown, The 
Pharmacological Society 

Neyv Haven, Dec 28-30, 1921 
J J Macleod, Chairman, and Charles V 
Greene, Secretary, The Physiological Society 
D D Van Slake and Victor C Myers, The 
Biochemical Society C W Edaiunds and Edgar 
D BRoyy n, The Pharmacological Society , F G 
Nova and Wade II Brown, The Pathological 
Society' 

Toronto, Dec 27-29, 1922 
D D Van Slyke, Chau man, and Motor C 
Myers, Sccietai i/, The Biochemical Souet\ C W 
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Edmonds and Edg ar D Brow n, Tin, i'h inn ico- 
logical Society Howard T Kausnlr and Wadi 
H Brow n, Tho Pathological Society, J I 11 
M acleod and Charles W Green i., The Physio- 
logical Society 

St Louis, Doc 27-29, 1923 

C W Edmunds, Chairman, and Euc vr D 
Brown, Secretary, The Pharmacological Society 
E L Opie .and W adk H Bnow n, The Pathological 
Society V J Carlson and Charles W Gkllnl 
The Physiological Society Philip A Shappeu md 
Victor C M\ers, The Biochemical Society 

Washington, Dec 29-31, 1924 

World S Warthin, Chairman, and E B 
KuuytBHiAR, Secretary, The Pathological Society 
4 J Carlson and IE alter J Meek, The Physio- 
logical Society, P V Shakier and D Wricht 
Wilson, The Biochemical Society John Aulu 
and E D Brow n, The Pharmacological Society 

Clei eland, Dec 28-30, 1925 

A J Carlson Chairman, and Walter J Meek, 
Secretary, The Pby siological Society II C Shbr 
man and D Wright Wilson, The Biochemical 
Society John \l er and E D Brown, The Phar- 
macological Society George H Whipple and E 
B Ivrumbhaau, The P ithological Society 

Rochester, N Y , April 14-16, 1927 

E C Kendall, Chairman, and E C Koch, 
Secretary, The Biochemical Society John \uer 
and E D Brown, The Pharmacological Society 
W H Brown and E B Krlmbiiaar, The Patho 
logical Society J Erlanclu and IV J Meek, The 
Physiological Society 

Ann Arbor, April 12-14, 1928 

Carl \ oectlin. Chairman, and E D Brown, 
Secretary, The Pharmacological Society David 
Marine and Carl V Weller, The Pathological 
Society Joseph Eblanger and Walter J Mllk, 
The Physiological Society E Y McCollum and 
D Wright Wilson, The Biochemical Society 

Boston, Aug 19-24, 1929 

(She X Tilth International 
Physiological Congress ) 

Edw ard B Kruubhvar, Chairman, and Carl 
V Weller, Secretary, The Pathological Society 
Joseph Eiila.ngee aud Walter J Meek, The 
Physiological Society E V McCollum and D 
Wright Wilson, The Biochemical Society Carl 
Voegtlin aud E D Brow n, The Pharmacological 
Society 


Chicago March 2G-29, 1930 

Waltir J Mei k, Chairman, and Alhild C 
Rldiii i.d, Secretary, r lhc Physiological Society 
W It Biooh, uid Howard B Li* win, The Bio- 
chenncd Society Cari Voigtun and L D 
Brown, The Ph irm icological Society Wiliiam 
F Petersen and Carl V Welllu, The Patho- 
logical Society 

Montre d, April 8-11, 1931 

W It Bloou, Chairman, and II B Llwh,, 
Secretary, The Biochemical Society George B 
Wallacl and E D Brown, The Pharmacological 
Society' Frederick L Gates and C Phillip 
Miller, The Pathological Society Waiter J 
Meek and Arno B Li cmiardt, The Physiological 
Society 

Philadelphia, April 27-30, 1932 

GlorgeB Wallace, Chairman, ami V E Hen- 
derson, Secretary The Pharmacological Society 
Samuel It Haa thorn and C Phillip Mieli b, 
The Pathological Society Walter J Mlek anil 
Arno B Luckiiardt, The Physiological Society 
H C Bradlea and How ard B Lew is, The Bio- 
chemical Society 

Cincinnati, April 10-12, 1933 

Peyton Rous, Chairman, and C Philip Miller, 
Secretary , The Pathological Society Arno B 
Luckhardt and Trank C Mann, The Physio- 
logical Society II C Bradlea and Howard B 
Leav is, The BiocheuAical Society W« deB Mac- 
XiDEuand V E Henderson, The Pharmacological 
Society 

Nerv York, March 28-31, 1934 

Irno B Luckhardt, Chairman, Frank C 
Mann, Sect clary, and Vlbvandlr Forbes, Treas- 
urer, The Physiological Society W M Clark 
and II A Mattill, The Biochemical Society 
W dfB MAcAiDERandV E Henderson, The 
Pharmacological Society Carl 1 Weller and 
C Phillip Miller, The Pathological Society 

Detroit, April 10-13, 1935 

W M Clark, Chau man, H -V Mattill, Secre- 
tary, and C H Fiske, 2 rcasurer, the Biochemical 
Society Charles IV Greene and Frank C 
Mann, The Physiological Society It A Hatcher 
and E M K Geiling, The Pharmacological So- 
ciety S Burt Wolback and Shields Warren, 
The Pathological Society 

Washington, March 25-2S, 1936 

V E Henderson, Chairman, E M K Geiling, 
Secretary, and C M Gruber, Treasurer, The 
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Fluimacological Society Fiunk C Mann and 
Andrew C Ivy, The Physiological Society II 
B Lewis and II A M mu l, Tlic Biochcimc il 
Society Oskar Ialot/ uid Sim ms Warren, 
The Pathological Society 

Memphis, April 21-21, 1937 

Aiihonsi R Doom/, Chairman, and Suiters 
Warren, The Pathologic il Society Frink C 
Mann uul Andrlw C Iay, The Phy biological 
Society Howard B Lla\is and II A Mattiii, 
The Biochemical Society 1 E Hi ndfuson and 
E M Iv Geilinc, The Phnmicologic d Society 
D It Hooker, Secretary 

Baltimore, March 30-April 2, 1938 

William T Porter, Honorary President, 
Walter E Garret, Chairman, and \.ndrla\ O' 
I a \ t The Physiological Society Glenn E Culi en 
and H A Matt ill, The Biochemical Society 
Arthur L Tatum and G Philip Gr abfield, The 
Pharmacological Society C Philiip Millir ind 
Paul R Cannon, The Pathological Society D 
R Hooker, Seci clary 

Toronto, April 26-29, 1939 

Glenn E Cullen, Chairman, and Charles G 
King, The Biochemical Society Arthur L 
Tatum and G Philip Grabfield, The Pharmaco- 
logical Society C Phillip Miller and Paul R 
Cannon, The Pathological Society' Walter E 
Garrey and Andrew C I\i, The Physiological 
Society D R Hooklr, Sect clary 

Neiv Orleans, March 13-16, 1910 

E M K Geiling, Chairman, and G Philip 
Grabfield, The Pharmacological Society' Ernest 
IV Goodpasture and Pail R Cannon, The 
Pathological Society Andreii C hi and Philip 
B ard, The Physiological Society Willi am C Rose 
and Charles G King, The Biochemical Soci- 
ety D It Hooker, Secretary 

Chicago, April 15-19, 1941 

Shields Warren, Chairman, and H P Smith, 
The Pathological Society Thorne M Carpenter 
and L A Maynard, The Institute of Nutrition 
Andreav C Ivy and Philip B ard, The Physiologi- 
cal Society William C Rose and Charles G 
King, The Biochemical Society E M Iv Geiling 


and G Pihiip Gruhiiid, ihc Pharmacological 
Society D R Hooh.m, Sect clary 

Boston, March 31, April 1, 2, 3, 1, 1942 

Aiuini G IIogan, Chairman, and Artiilr II 
Synrii, The Institute of Nutrition Pun ip Bird 
uid Cart J Wigc.i- rs, The Physiological Society 
Ridoipii J Andirson uul Arnold K Bills, 
The Bioihcnucal Society L M K Geiling and 
R N ISimn, The Ph trmacological Society 
Ji ssi L BoiryiAN and II P Smith, The Patho- 
logu d Society Shiilds Warren, Ex Chairman 
D R Hookir, Secretary 

1913, 1911, 1915 The meetings scheduled for 
Cleveland yvere cancelled because of war 
conditions 

Pun ii B vrd, Chairman, and \\ vli ace 0 Fenn, 
The Physiologic il Society L V Doisy and 
Vrnold K Balia, The Biochemical Society E 
K Marshali.Jr md It ayaionp N Bieter, The 
Pharm icological Society Baldlin Llcke and 
II P Smith, The P ithologic il Society Leonard 
V. Maynard and ArtiilhH Saiith, The Institute 
of Nutrition Jacques J Bronfenbrenner and 
Arthur F Coca, The Association of Immunolo 
gists D R IIooki n, Secretary 

Atlantic City, Mar 11, 12, 13, 14, 15, 1946 

Philip Bard, Chairman, Wailace 0 Fenn, 
The Physiological Society V Baird Hastings 
and Arnold K Balls, The Bochenucal Society' 
EraainE Neison indRvyyiONDN Bieter, The 
Pharmacological Society Baldlin LuckL and II 
P Sahth, The Pathological Society William C 
Rose and II E C arter, The Institute of Nutri- 
tion Jaquls J Bronfenbrenner and Arthlr 
F Coca, The Association of Immunologists D R 
Hooker, Secretary 

Chicago, May 18-22, 1947 

A Baird Hastings, Chairman, and Otto A 
Bussey, The Biochemical Society Maurice H 
See vers and II ara ey B Ha ag, The Pharmacologi- 
cal Society Paul R Cannon and Frieda S 
Robscheit-Robbins, The Pathological Society 
Arthur II Syiith and II E Carter, The In- 
stitute of Nutrition Michael Heidelberger 
and Arthur F Coca, The Association of Imniu 
nologists Wallace O Fenn and Maurice 
Visschlr, The Physiological Society Williaai 
II Ciiaaibers, Secretary 
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BY-LAWS 

Adopted at the Washington Meeting, 1030 and 
amended al the Boston Meeting, 1043 

1 The Presidents uid Secret mes of the Con- 
btituent Societies, the Chairman of the Executive 
Committee of the preceding x ear and the Federa- 
tion Secretary shall form the Executive Committee 
of the Federation 

2 The Chairmanship of the Executive Com- 
mittee shall be held m turn In the Presidents of 
the Constituent Societies, who slull succeed one 
another annually in the order of seniority of the 
Societies 

3 The Executive Committee shill appoint an- 
nually from the membership of the Federation a 
secretary treasurer, to be know n as the Federa- 
tion Secretarx 

4 The Federation Secret iry shall (a) Keep 
the minutes of the Executive Committee and dis 
tribute copies to the Secretaries of the Constituent 
Societies (b) Make arrangements for the Vnnual 
Meeting with the Local Committee, with the ap 
proval of the Executive Committee (c) Print in 
convenient combined form and distribute to the 
membership of the Federation the programs of the 
Constituent Societies as received from their re- 
spective Secretaries (d) Undertake such other 
duties to be decided upon from time to time by the 
Executive Committee, as do not conflict with the 
complete autonomy of the Constituent Societies 

5 The Executive Committee shall control all 
monies in the hands of the Federation Secretary , 
who shall make an annual report to the Executive 
Committee for audit and approval The expenses 
of the Federation Secretary, as authorized by the 
Executive Committee, shall be the first charge 
on such monies and if insufficient for the purpose 
the Executive Committee shall prorate such ex 
penses to the Constituent Societies of the Federa- 
tion in proportion to their respective memberships 

The Executive Committee may appropriate 
Federation monies annualh for the uses of Local 
Committees and for the uses of other authorized 
Committees but in the latter cases an audit of 
expenditures shall be made and approved before 
such committees are discharged 

6 The Executive Committee shall determine 
the place of the Annual Meeting, and the time shall 
be determined by the Local Committee, preferably 
within the period of March fifteenth to May first 

7 The loc il Committee at the place of meeting 
of the Federation shall charge such fee for registra 
tion as may be approved by the Executive Com- 
mittee The monies thus collected shall be used to 
defray the expenses of the Local Committee and 
the remainder, after such expenses have been met, 
shall be turned over to the Federation Secretary 


S The Executive Committee shall consider 
incisures of ndvuitigc to the Federation as a 
whole Anj Constituent Society' may refer sum 
lar incisures to the Executive Committee No ac- 
tion, however, shall be taken by the Executive 
Committee unless specific UK authorized by all 
the Constituent Societies 

9 The Cluuuuan of the Lxecutivc Committee 
max appoint commutes when the purposes of 
such committees have been ipproved by all the 
Constituent Societies of the Fedciation Such 
committees shall be ippointed for a term of one 
ycir, but max be continued and their members 
reappointed Such committees shall report in 
writing to the Executive Committee, which shall 
in turn report thereon to the Constituent Societies 
either for information or recommendation The 
Secretaries of the Constituent Societies shall re- 
port the leeommend itions of their respective 
Societies to the Executive Committee for final 
action 

10 All individuals whose names ippear on the 
program In mvit ition or introduction and those 
registering from any recognized biological labora 
too max be enrolled as Vssociate Members of the 
Federation for that Annual Meeting Such Vsso 
ciate Members max enjov all the privileges of the 
Vnnual Meeting except that of xotmg 

11 Yo person max present orally more than one 
paper during all of the scientific sessions of the 
Constituent Societies at the tune of the Annual 
Meeting except upon invitation of the Executive 
Committee or a Council Papers must be sub- 
mitted to the Secretary of the Society of which the 
proposer is a member The proposer may request 
transfer to another program, but this max onlv 
be done xx ith the consent of the Secretary of the 
Societx concerned Anv Secretary w ho regards any 
paper submitted to him as better suited to the 
program of another Societx may arrange this trans- 
fer with the Secretary of the Society concerned, 
if it be possible Such transfer shall be indicated 
on the program 

12 Abstracts not to exceed two hundred and 
fifty words in length, of papers approved for 
presentation at all of the scientific sessions of all 
the Constituent Societies at the Vnnual Meeting, 
shall receive publication m the Federation Pro 
ccedmgs 

13 A Control Committee, consisting of at least 
one representative of each Constituent Society as 
designated by the several Councils, shall have 
editorial control over the Federation Proceedings 
which shall be financed as required b\ an annual 
assessment of all the members of each Constituent 
Society 

14 The Control Committee shall have power to 
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choose ccit-un additional pipers presented at 
the Annual Meetings and from othei souices, m 
eluding material hcretofoic published in the 
Fedeiation Yearbook, for publication in the 
Federation Proceedings 

PLACEMENT SERVICE 

The Federation maintains a scivice to act as a 
medium of communication between persons seek- 
ing positions foi tc idling or research uui institu- 
tions that wish to fill vacancies in these sciences 
The service docs not undeituke to lecommend 
or to pass judgment upon apphcuits It urns 
merely to serve as a clearing-house foi such inhu- 
mation as above stated ind to bring into touch 


with one another (indiditcs foi positions and 
vacancies to be filled 

The Placement Service is being reorganized in 
line with the recommendations of the Federation 
Committee for its study, and to utilize certain of 
the facilities and forms of the Office of Scientific 
Personnel of the National Research Council In 
dividuals, whether members of the Federation or 
not, Universities, other institutions ind organiza- 
tions desiring to iv ill themselves of the Service 
may receive such information as is available By 
iclion of the 1 \< cutivc Committee in 1947, a 
registration fte of one dollar is required of each 
applicant for l jiosition 

VII communu itions should be addressed to 
Dr M 0 Lee , Director, PI iccment Service, 2101 
Constitution Vvc , \\ islnngton 25, D C 


THE AMERICAN PHYSIOLOGICAL SOCIETY 

Founded Dcccmbei SO, 1SS7, Incoi pointed June 2 , 1023 


OFFICERS, 19 17-1948 

Picsidenl — Wvllace O Flan, University of 
Rochestei, School of Medicine and Dentistry, 
Rochester, N Y 

Secretary — Maurice B Yisscher, University of 
Minnesota, Minneapolis 

Treasurer — D B Dill, Medic d Division, Vimy 
Chemical Center, Md 

Council — Wallace O Few, Mac rice B 
Visscher, D B Dill, Eucenl M Landis, Ilar- 
vaid Medical School, Boston, Mass , Hirvm E 
Essex, Mayo Foundation, Rochester, Minn , W 
F Hamilton, University of Georgia School of 
Medicine, Augusta, H C Bazett, University of 
Pennsylvania School of Medicine, Philadelphia 
Doaul of Publication Trustees — Vnd t j\\ C I\ v , 
Chairman (1946-1949), Homer W Smith (1947- 
1950), Frank C Mvnn (1945- AS) 

Repi escnlalnc on the Div Jion of Biology and 
1 gncidlure of the Nation jl Rcscaich Council — 
Francis O Schmitt (104ET48) 

Repicsentalueon the Di ksion of Medical Sciences 
of the National Raeailh Council — H \llom ell 
Dev is (1947-1950) ‘ 


Repiesenlatiie on the 
Association for the ldian 
R Rvpport withC J V 
Histoi lan — W oxter J 


'ouncil of the A met ican 
ement of Science — D vv id 
[iggers as alternate 
%Ilek 


PAST O 1 

Oiganization Meetm 
S Weir Mitci 
H N Martin 


FICERS 

, Decembei 30, 1SS7 
'ell, Piesidcnt 


r^Secutaiy 

lSSSII P Bow ditch, President, H N Martin, 
Secretary -Treasure! , J G Curtis, H C Wood, 


II Slw vi l, Count dois 1SS9 S Weir Mi rent) l. 
President, II A Mvuns, Secret iry -Tre lsurer, 
II P Bownncii, J 0 Curtis, II C Woods, 
Councilors 1S90 S Weir Mitchell, President, 
II N M vim n, Secretary -Treasurer, H P Bow - 
ditch, J G Cirtis, II II Don vldson, Counci 
lors 1S91 II P Bow ditch, President, II N 
M vrtin, Secret iry -Treasurer, R H Chittenden, 
J 0 Clrtis, II N Don vldson, Councilors 
1S92II P Bow ditch, President, H N M vrtin, 
Sbcrctai v -Treasurer, R II Chittenden, J G 
Curtis, W II IIow fi i , Councilors 1S93 II P 
Bow ditch, President , W P Lombvrd, Sccretaiy- 
Treasurer, R II Cirmr nden, J G Curtis, 
W II IIovvlii, Councilors 1894 II P Bow- 
ditch, President, W P Lombvrd, Secret arv- 
Treasurer, R II Chiittnden, W II Howell, 
J W W vrrln. Councilors 1S95II P Bow ditch. 
President, I* S Lee, Secretary -Treasurer, B H 
Cihttendin, W II Howirr, W P Lombvrd, 
Councilois 1S96 R H Chittenden, President, 
F S Lee, Societal y -Treasurer, H P Bowditch, 
W H How mi, J W Wvrren, Councilors 1S97 
R II Ciiittlnden, President, F S Lee, Secre- 
taiy-Tieasurer, II P Bowditch, W H Howell, 
W P Lomb vrd, Councilors 1S9SR II Chitten- 
oln, Picsidenl, F S Lee, Secret ary -Treasurer; 
II P Bow DITCH, W II How ELL, W P LOMBVRD, 
Councilois 1899 R H Chittenden, President, 
F S Lee, Secret uv -Treasurer, W II Howell, 
W P Lombard, W T Porter, Councilors 1900 
R H Chittlndi n, Piesident, F S Lee, Secre- 
tary-Treasuiei , W H Howell, W P Lombvrd, 
W T Porter, Councilors 1901 R H Chitten- 
den, President, F S Lee, Secretary-Treasuicr, 
W II IIowell, W P Lombvrd, W T Pouter, 
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Count dors 1902 R II Cmm ni>ln, Piesident, 

1 S iAt, Sucrctary-Trcibuiu , II II How ill, 
IV P I oub \no, W T Point u, Councilors 1903 
R II CitiTn main, Pusident, F S Li l, Score 
t ir> -3 rt u>uru , IV II IIo\\m,W P Lomii vrd, 
IV T Poutxr, Councilors 130-4 11 II Chitten- 
den President, IV T Porter, Stcretarv- 
Treasurer, F S Lei., IV P Lombard, IV II 
How ill, Councilors 1905 IV II IIow hi i , 
Piesident, L B Mendii, Societal}, IV B 
C \n\on, rreisurei, R II Chittenden, S J 
Mi ltzer, Councilors 190G IV H IIow r ELL, 
President, L B Mendm , Secretarj , IV B Can 
non, Treisurei, 1 B Macalllai S J Mlltzkr, 
Councilors 1907 IV II IIow tn, President, 
L B Mlndei , Secretaij , \\ B Cvnnon, Treas- 
urer, J J Ibll, G Link, Councilors 190S IV 
H Howell, President, R Hint, Secretary, IV 
B Cannon, Treasurer, J J Vbll, G Lusk, 
Councilors 1909 IV II Howell, President, 
R Hlnt, Secret irj, II B Cvnnon, Treasurer, 
A J Carlson, IV P Lomu uid, Councilors 
1910 IV II IIow elt , President , V J Carlson, 
Secretary, IV B Cannon, Treasurer, J Er 
ranger, F S Lee, Couneilois 1911 S J Melt 
zer, President, V. J Carlson Secret nr} , IV B 
Cannon, Treasurer, J Frlangih T S Lee, 
Councilors 1912 S J Meltzir President, \ 

J Carlson, Secretary, IV B Cannon, Treasurer, 
J Erlanger, r S Lee, Councilors 1913 S J 
Meltzer, President, A J Carlson, Secretary, 
J Erlanger, Treasurer, IV B Cannon, F S 
Lee, Councilors 1914 IV B Cannon, President, 
A J Carlson, Secretary , J Erlancer, Treas 
urer, F S Lee, S J Meltzer, Councilors 1915 
IV B Cannon , President , C IV Greene, Secre- 
tary, J Erlanger, Treasurer, IV E Garrea, 
IV H Howell, J J R Macleod, IV J Meek, 
Councilors 1916 W B Cannon, Piesident, C 
IV Greene, Secretary , J Erlanger, Treasurer, 
IV E C,arrea,W H IIowfli.J J R Macleod, 
IV J Meek, Councilors 1917 F S Lee, Presi- 
dent, C IV Greene, Secretarj, J Erlanger, 
Treasurer, IV B Cannon, IV H Howell, J J 
R Macleod, IV J Meek, Councilors 1918 F S 
Lee, President, C IV Greene, Secretary, J 
Erlanger, Treasurer, IV B Cannon, W II 
Howell, J J R Macleod, IV J Meek, Coun 
cdors 1919 IV P Lombard, President, C IV 
Greene, Secretary, J Erlanger Treasurer, 
IV B Cannon, Y Henderson, J J R Macleod, 
IV J Meek, Councilors 1920 IV P Lombard, 
President, C IV Greene, Secretary, J Eb- 
i anger, Treasurer, IV B Cannon, J J R 
Macleod, I Henderson, C J IVigcers, Coun- 
cilors 1921 J J R Macleod, Piesident, C IV 
Greene, Secretary, J Erlanger, Treasurer, J 
A E Easter, Y Henderson, C J IViggbrs, A 
I Cahi son, Councilors 1922 J J R Macleod, 


President, C IV Guilm, Secretary, J Eit 
X ANGER, TleaSUtCi, \ lliVDMisON, C J IVxc 
GE«b, A J Carlson, J A E Easier, Coun 
cilois 1923 A J Carlson, President, C IV 
Guilne, Seeretsuy, J Erlanger, Treasurei, 
C J \Vigglus,A B Luckiiardt, J A E Laster, 
J li Muulin, Couneilois 1924 A J Carlson, 
President, IV J MLKk.Secietarj ,G K Drinker, 
Treasuiei, A B Luckiiardt, J A E Lasteu, 
J R Muulin, IV E G aihu a , Councilors 1925 
A J Carlson, President, W J Meek, Secretary, 
C Iv Drink* n, Treasurer, J V E Easier, J R 
Muulin, IV E Garuea, Joseih Lrl anger, 
Councilors 192C J Lrlanglr, President, IV J 
Meek, Sccicturj, V Iorbes, Treasurer, J R 
Muulin, W E Garula, A B Luckiiardt, C J 
IVigcers, Councilors 1927 J Erlanger, Presi- 
dent, IV J Meek, Seuetarj , V Forbls, Treas- 
urer, IV E Garrla, A B Llckiiardt, C J 
IViGGEiib, R Gesell, Councdors 1928 J Eu 
eanglh, President, IV J Meek, Secretarj, V 
Forbes, Treasurer, V B Luckhardt, C J 
IVigcers, R Gesele, A J Carlson, Couneilois 
1929 IV J Meek, President, Ali red C Rldfield, 
Secretarj , A Forbes, Treasurer, C J IVigcers, 
R Glsell, A J Carlson, J R Murun, Coun- 
cilors 1930 IV J Meek, President, Arno B 
Llckiiardt, Secretary, A Forbes, Treasurer, 
R Geslll, A J C arlson, J R Murlin, E G 
Martin, Councilors 1931 IV J Meek, Presi- 
dent, Arno B Luckh ardt, Secretary , Alexander 
Forbes, Treasurer, A J C arlson, J R Muulin, 
E G Martin, John Tait, Councilors 1932 
AknoB Luckhardt, President, Frank C Mann, 
Secretary, Alexander Forbes, Tieasurer, E G 
M artin, IV J Meek, J R Murlin, John Tait, 
Councilors 1933 Arno B Luckhardt, President , 
Frank C Mann, Secretary, Alexander Forbes, 
Treasurer, Herbert S Gasser, Ernest G Mar- 
tin, IV J Meek, John Tut, Councilors 1934 
Charles IV Greene, President, Frank C Mann, 
Secretarj , Alexander Forbes, Treasurer, Her- 
bert S Gasser, Arno B Luckhardt, IV J 
Meek, John Tait, Councilors 1935 Frank C 
Mann, President, Andrew C I\t, Secretarj', 
Alexander Forbes, Treasurer, Charles H Best, 
Herbert S Gasser, Arno B Luckhardt, IV 
J Meek, Councilors 1936 Frank C Mann, 
Piesident, Andrew C Ivy, Secretary, Wallace 
O Fenn, Treasurer, Charles II Best, Philip 
Bard, Herbert S Gasser, Arno B Luckhardt, 
Councilors 1937 Walter E G arrdy, President , 
Andrew C Ivy, Secretarj , Wallace O Fenn , 
Tieasurer, Charles H Best, Philip Baud, 
Herbert S Gasser, Arno B Luckhardt, Coun 
cdors 1938 William T Porter, Ilonorarj Presi- 
dent, Walter E Garrea, President, In drew 
C Ia a, Secretary, Wallace 0 Tenn, Treasurer, 
Ibno B Llckiiardt, Charles H Best, Pinup 
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Bard, Herbi rt S Gxsslr, Counulois 1939 
Andrew C Ivr, President, Philip Baud, Sccic- 
taiy, Wallace O Flnn, Treasurer, Ghaiu.es II 
Best, Herbert S Gvsslr, AnNO B Luckhxudt, 
Maurice B Vissciilr, Councilors IOIOAndrivv 
C Ivy, President, Pihup Baud, Secrctmy, C'utL 
J Wiggers, Treasuier, Charles II Bi st, IBr- 
blrt S Gasser, Arno B LucKirvRiir, Mvuuicl 
B Vissciier, Councilors 1911 Philip Bird, 
President, Girl J Wiggers, Secretary , I1\l- 
loxvfll Davis, Treasurer, Charms II Blst, 
Arno B Luciviivudi, Maurici II Vismhier, 
Hiram E Essex, Councilors 1912, 1913, 1911, 
1915 Philip Bard, President, Wai laci 0 1m nn, 
Secretary, IIxiloyvlii Dims, Treisurer, 
Charles II Best, M xunici B \ issciiir, IIikvm 
E Essex, W F Hamilton, Councilors 19 1G 
W allice O Fenx, President, M auric* B V is- 
scher, Secretary, D B Dili , Treasurer, C n uuvs 
H Best, Hiram E Lssix, W F IIamuton, II 
C Bazett, Councilors 

CONSTITUTION 

I 

1 This Society shall be named “The Vvh uicw 
Physiologic cl Society, Incorporated ” 

2 The Society is instituted to promote the ad- 
vance of Physiology and to facilitate pcrsoinl 
intercourse between Vmerican Physiologists 

II 

1 The Society shall consist of members and 
honorary members 

2 Any person w ho has conducted aud published 
meritorious original researches in Physiology and 
who is a resident of North America shall bo eligible 
for membership in the Society 

3 Members who have been relieved by the 
Council of the payment of the annual assessment 
shall letain all the rights of members 

4 Distinguished men of science w ho have con- 
tributed to the advance of Physiology shall be 
eligible for election as honorary members of the 
Society Honorary members shall pay no member- 
ship fee They shall have the right of attending the 
meetings of the Society, and of taking part in its 
scientific discussions, but they shall have no vote 

III 

1 The management of the Society shall be 
vested in a Council consisting of the President, 
Secretary, and Treasurer and four other members 
to be chosen by ballot at each annual meeting 
The President, Secretary, and Treasurei shall be 
elected for one year The President shall be subject 
to only one reelection The lour additional mem- 
bers of the Council shall be elected for a term of 
four years and the term of office of one of these 


Co urn dors shall expire it the close of each annual 
meeting The four idditional members of the 
Council shall not succeed themselves If the an 
mi ll meeting is not held all the members of the 
Council shall continue in office until their sue 
tessors are chosen in the prescribed manner and 
succession 

2 The Council shall have power to (ill all in 
lerim vacancies th it m ly occur in its membership 
or in any Committee or board of the Soucty except 
those for whu li other provisions h ive been made 

IV 

1 Vt least i fortnight before the annu il meeting 
the Secretary shall send to each number a notice 
of the place ind turn of cuh meeting, and shall 
make such other announeunents as the Council 
shall direct 

2 The annu d l'-sessment sh ill be determined 
hi the Council, md sh ill be due in advance at the 
time of the annu il meeting No dlocution or dio 
burseinent of funds of the Societv shall be made 
except upon prior tpprov il of the Council Appro- 
priations shill he mule by the Council for the 
conduct of the ncccs^ iry and appropn itc business 
of the Society 

3 Vny member whose assessment is two \ears 
in arre irs shall cc ise to be a member of the So- 
ciety', unless at the next annual meeting he shall 
be reinstated by sjieci il vote of the Societv , and 
it sh ill be the duly of the Treasurer to inform the 
Secret iry that he may notify the s ud delinquent 
of Ins light to appeal to said meeting 

l Vny member who has retired bee mse of ill- 
ness or age m ly , upon application to the Council 
be relieved from payunent of the limual as- 
sessment 

V 

1 Meetings of the Society for the conduct of 
business and the presentation of papers and 
demonstrations shall be held annu illy except for 
national emergencies oi other exceptional circum- 
stances when the Council may cancel the proposed 
meeting The time and place of such meetings shall 
be determined by the Council in consultation with 
the Executive Committee of the Federation of 
American Societies for Experiment il Biology 

2 Special meetings may be held at such times 
and places as the Council may deteumne 

VI 

1 Proposed amendments to the Constitution 
must be brought up at one meeting for piehnnnary 
discussion and approval by a majonty vote am 
cannot be adopted except by a two-thirds vote a 
a business session at the next annual meeting 
Notice of such changes shall be sent to all mem 
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bera at least two weeks prior to the meeting vt 
w luck they ore scheduled for adoption 

2 At all business meetings of the Society 
twenty-five members shall form a quorum 

3 By liws for the conduct of the Society may 
be idopted, altered, or repealed at any business 
meeting by tw o thirds vote of the b dlots t ist 

VII 

1 The Council m ly, from the names of the 
candidates proposed in writing by it least two 
members of the Society, nominate candidates for 
election to membership The names of the candi- 
dates so lioniin ited md a statement of their quail 
fications for meniberahip signed by tlieir proposers 
shall be ax ulable for inspection during the bust 
ness sessions of the Society at winch their election 
is considered The candid itcs may be bdloted 
for at a ly session of the same meeting and a ma 
jonty vote shit! elect If in uinual meeting is not 
held, the Council shall elect the candidates to 
membership subject to Society approval at the 
ne\t annual meeting 

2 Honorary members shall be proposed by the 
Council, and shall be elected by a majority ballot 
of the members present at an annual business ses- 
sion of the Society 

VIII 

1 If a majority of the Council shall decide that 
the interests of the Society require the expulsion 
of a member, the Secretary shall send a notice of 
this decision to each member at least two weeks 
before the next annual meeting At this meeting 
the Secretary shall, on behalf of the Council, pro- 
pose the expulsion, and if two-thirds of the mem- 
bers present vote for it, the member shall be 
expelled, and his assessment for the current year 
shall be returned to him and he shall cease to be a 
member of the Society 

IX 

1 The official organs of the Society shall be the 
American Journal of Physiology', the Physiological 
Reviews and such other publications as the Society 
shall estabbsh These the Society shall own and 
they shall be managed according to the provisions 
of Article X 

X 

1 The President of the Society shall appoint, in 
consultation with the Council and subject to the 
approval of the Society, three members of the 
Soctety to serve as members of a Board of Publica- 
tion Trustees 


2 The initial appointments shall be for one, tw o 
and three years Thereafter, each member shall be 
appointed for three years, and shall be eligible for 
one immediate reappointment He may be subse- 
quently reappointed, but only after the lapso of 
at least one year between reappointments 

3 The Board of Publication Trustees shall be 
vested yyith full power of the Society to control 
and manage, both editorially and financially, all 
of the publications owned in whole or in part by 
the Society, to appoint editorial boards, to ap- 
point and compensate a Managing Editor, and to 
control all publication funds, none of yylucli, how- 
ever, may be diverted from support of publications 
of the Society except by consent of the Council 

1 The Board of Publication Trustees shall make 
a full report to the Council at each annual meeting 
of the financial condition and publication policy 
of the Journals or other publications 

BY-LAWS 

1 All papers read before the Society shall be 
limited to a length of ten minutes No person may 
orally present more than one paper In case of 
joint authorship the name of the individual who 
will orally present the paper shall stand first 

2 Abstracts in duplicate, not to exceed two 
hundred and fifty words in length, of all papers 
to be presented at the annual meeting of the 
Society shall be required by the Secretary for 
publication in the Federation Proceedings, in ac 
cordance with rules approved by the Council 

3 The Council shall upon the request of twenty - 
fiv e members call a regional meeting of the Society 
at any time and place, for the reading of papers 
and the promotion of personal intercourse Such a 
request shall be made in w riting at least six weeks 
before the proposed date of meeting Such meeting 
shall be held in accordance with the Constitution 
and By-layvs of the Society, and if the regular 
officers of the Society cannot be present the Presi- 
dent shall appoint a committee from among the 
petitioners to conduct the meeting The Com- 
mittee through a Secretary chosen by them shall 
forward an account of the scientific proceedings 
of the meeting to the official Secretary of the 
Society for insertion in the minutes The Secretary 
of the meeting shall also prepare and transmit to 
the official Secretary such abstracts of papers read 
as may be furnished him, and these abstracts shall 
be published m the Federation Proceedings in 
accordance with By law No 2 

4 No general business of the Society shall be 
transacted at such regional meetings 
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THE AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS, 

INCORPORATED 

Founded December 6, 1906, Incorpoi aled Scptembci 12, 1910 


OFFICERS, COMMITTEES AND 
REPRESENTATIVES FOR 1917 

President— II yns T Clarke, College of Physi- 
cians and Surgeons, Columbia University, New 
York, N Y 

Vice-President — C yrl F Com, Washington Uni- 
versity School of Medicine, St Louis, Mo 

Sect clary — Otto A Bessly, Public Health Re- 
search Institute, City of New York, New Aork, 
N Y 

Treasurer — E A Evans, Jr , Univcisity of 
Chicago, Chicago, 111 

Council — Arnold Klnt Balls, Orro A Bls- 
sey, C yrl F Corn, Hans T Clarki , E A 
Evyns, Jr, A Baird Hastings, J Mirrya 
Luck 

Editoi lal Committee — Philip A Silyfii r, C hair- 
man, W R Bloor, Hlnry D D akin, A inclnt 
DU VlGNEYLD, C G KlNC, J MURRAY Luck, 
Henry A Myttill, Alfred N Rich yrds, David 
Wright Wilson 

Edilonal Board — Rudolph J Anderson, Man- 
aging Editor, W Mansfield Clyde, IIyns T 
Clyrke, Carl F Cori, E A Doisy, A Byiiid 
Hastings, How yrd B Lewis, Elmlr V Mc- 
Collum, Willi ym C Rose, Willi yu C Stydie, 
Donald D Van Slake, Hubert B Vicki ra 

Nominating Committee— E A Doisa, Chairman 
and Secretary, R Iyeitii Cannyn, II \rry J 
Deuel, John T Eds yll, How yrd B Llw is, 
Henry A Myttill, Willi am C Rosl, W M 
Stynley, James B Sumner 

Committee on Biochemical Nomenclature (Jointly 
with the American Institute of Nutution) — C 
A Elvehjem, Chairman, E M Nllson 

Committee on Clinical Chemistry — A ictor C 
Myers, Chairman, Hans T Clyrke, W yrren M 
Sperry, Donald D Van Slakl, Arnold E 
Osterberg 

Finance Committee — Hans T Clarke, Chair- 
man, Rudolph J Anderson, Donald B Van 
Slyke 

Committee on Professional Training of Biochem- 
isls— Howard B Leyvis, Chairman, W Mans- 
field Clark, E A Doisy, Vinclnt du Vi- 
gneaud, C A Elvehjem 

Committee on the Relation of Biochemists to Re- 
organization of the Sanitary Corps — Wendell H 
Griffith, Chairman, Douglas A MacFydyen, 
Clive M McCaa 

Rcprescniaines to the Council of the American 
Association for (he Advancement of Science — W 
D Armstrong, Dean Burk 


Rcpiesentaliic to the American Documentation 
Institute— Atherton Slidlll 

Rcprcscntaliics to the Inlcr-Socicly Committee on 
Science Foundation Legislation — Vincent du Vi- 
G Vi* AUD, Phiiip A Shyiier 

Rcprcscnlatncs to the National Research Council 
— Division of Biology and Agriculture, George 
0 Burr, Dn isiou of Medical Sciences, How ird 
B Lew is 

Historian — Pirn ip A Shyiifr 

PAST OFFICERS 

1907 RlssillII Chittenden, President, J J 
Am l, \ ice President, W I Gies, Secretary, L 
B Mi ndll, Trcosuier, W Jones, W Iyocii, J 
Marsh am, T B Osborne, Councilors 1908 
John I Am l, President, Orro Tolin, A ice Presi- 
dent, Wm J Gies, Secretary, L B Mendel, 
Trcosuier, A B Mvcyillm, A P Mathews, 
1’ G Xou, Councilors 1909 Orro Folin, 
President, T B Osborne, \ ice-Presidcnt, Wm 
J Gies, Secretary , L B Mendel, Treasurer, 
J J Abll, P A Levi ne, G Lusk, Councilors 
1910 Tiiom is B Osborne, President, L B Wen- 
dll, Vice-President, A X Richards, Secretary , 
Wyltlr Jones, Treasurer, A B Mycvlluu, A 
P Mytuiws, \ C \ yucilyn, Councilors 1911 
Lyfyyetti B Mendel, President, A B Macyl- 
lum, Vice-President, A X Richards, Secretary, 
Walter Jonis, Treasurer, Wm J Gies, A S 
Loevenh art, P A Sii yffer, Councilors 19D 
Archibald B Macyelum, President, G Lusk, 
Vice-President, A X Richards, Secretary, 
W alter Jones, Treasurer, II P Armsbi, L B 
Mendel, H G Wells, Councilors 1913 Archi- 
bald B Mycyllum, President, G Lusk, Vice 
President, P A Sii yfier, Secretary , D D Van 
Slyke, Treasurer, H P Armsby,L B Mendel, 
II G Wells, Councilors 1911 Graham Lusk, 
President, C L Alsberg, Vice-President, P A 
Sii yfflr, Secret my , D D V an Slake, Treasurer, 
J J Abel, A B Mycyllum, T B Osborne, 
Councilors 1915 Walter Jones, President, 

L Aisberg, Vice-President, P A Sii yfier, 
Secretary, D D Van Slyke, Treasurer, Otto 
Folin, G Lusk, L B Mendel, Councilors 191 e 
Waiter Joels, President, F P Underhill, 
Vice-President, S R Benedict, Secretary , D D 

Van Slake, Treasurer, O tto Foun, A B Macyl- 

lum, P A Sh yffer, Councilors 1917 Carl h 
Alsblrg, President, A P Mathews, ice 
President, S R BLNbincr, Secretary, H ^ 
Bradley, Ticasuiei, L J Henderson, 
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Shaffer, F P Underhill, Councilors 1913 
C aul L Alsderq, President, V P M athlus, 
Vice President, S R Benldict, Secretary, H C 
Bradley, Treasurer, IV J Gits, Wdrlw Hun- 
ter, E V McCollum, Councilors 1919 Stan- 
ley R Benedict, President, D D Van Siyke, 
Vice-President, V C Myers, Secretary, II C 
Bradley, Treasurer, Undrew Hunter, E I 
McCoilum, L B Mendel, Councilors 1920 
Stanley R Benedict, President, D D I an 
Slake, Vice President, V C Myers, Secretarj , 
H C Bradley, Treasurer, Ono Poun, Walter 
Jones, L B Mendel, Councilors 1921 Donald 
D Van Slyke, President, P V Shaiper, Vice- 
President, V C Myers, Secretary, H C Brad- 
ley, Treasurer, S R Benedict, Otto Folin, 
Walter Jones, Councilors 1922 Donald D 
Van Sr y*ke, President, P A. SriAFFER, Vice- 
President, V C M a Elis, Secret try, W R Bloor, 
Treasurer, S R Benedict, H C Bradley, l P 
Mathers, Councilors 1923 Philip A Shaffer, 
President, H C Sherman I ice President, V C 
Myers, Secretarj , W R Bloor Treasurer, II 
C Bradlei, Andrew Hi nter, V P Mathers, 
Councilors 1924 Philii V Shaffer, President, 
Henry C Sherman, Vico President, D Wright 
Wilson, Secretary, Walter R Bloor, Treasurer, 
OttoPoun, Andrew Hunter, \ icron C Myers, 
Councilors 1925 Henry C Sherman, President, 
EdrardC Kendall, Vice President, D Wright 
Wilson, Secretary, Walter R Bloor, Treasurer, 
Otto Folin, Lafayette B Mendel, Philip A 
Sii affeb, Councilors 1926 Edr ard C Kendall, 
President, Elmer V McCollum Vice President, 
Tred C Koch, Secretarj, Glenn E Cullen, 
Treasurer, J B Collip, Edr ard A Doisy, 
Albert P Mather s, Councilors 1927 E I 
McGolium, President, W R Bloor, Vice Presi- 
dent, D Wright Wilson, Secretary, G E Cul 
len, Treasurer, E A Doisy , F C Koch, D C 
V an Slytke, Councilors 1928 E V McCollum, 
President, W R Bloor, Vice-President, D 
Wright Wilson , Secretarj , G E Cl llen, Treas- 
urer, \Vm M Clark P C Koch, D D Van 
Slyke, Councilors 1929 W R Bloor, President, 
II C Bradiey, Vice President, II B Lewis, 
Secretary, G E Cullen, Treasurer, W M 
Ci ark, C L A Schmidt, P A Shaffer, Coun 
odors 1930 W R Bloor, President, H C 
Bradley, \ ice-President, H B Leris, Secretary, 
G E Cullen, Treasurer, W M Clark, P A 
Shaffer, D W Wilson, Councilors 1931 II C 
Bradley, President, W M Clark, Vice Presi- 
dent, H B Lewis , Seeretan , C H Fiske, 
Treasurer, W C Rose, P A Shaffer, D W 
Wir son, Councilors I932H C Bradley , Presi- 
dent, W M Clark, Vice President, H B Lewis, 
Secretary, C II Fiske, Treasurer, P E Howe, 
W C Rose, D W Wilson, Councilors 1933 


W M Clark, President, II B Leyvis, 4 ice-Presi- 
dent, II A Mattill, Secretary, C H Fiske, 
Treasurer, II C Bradley , P E Hork, W C 
Rosi , Councilors 1934 W M Clark, President, 
II B Li r is, A r ice President, II A Mattill, 
Secretarj , C II Fiski , Treasurer, II C Brad- 
r ey , E A Doisy, P E IIore, Councilors 1935 
II B Lewis, President, G E Cuilyn, Vice- 
President, II V Mattill, Secretary, C II 
Piski , Treasuicr, II C Bradiey, J B Collip, 
D V Dorsi, Councilors 1936 II B Lewis, 
President, G E Cul; inn, Vice-President, II A 
Mattill, Secretarj , I B Hastings, Treasurer, 
J B Collip, E A Doisy, W C Rose, Coun- 
cilors 1937 G E Cullen, President, W C 
Rose, Vue President, II A Matthi, Secretary, 
A B II astings, 'treasurer, E A Doisy, II B 
Leris, H B Vickery , Councilors 1933 G E 
Cui lfn, President, W C Rose, Vice-President, 
Cu irles G Kim, Secretary, A B Hastings, 
Treasurer, II B Lewis, H A Mattill, H B 

I ickery , Councilors 1939 W C Rose, Presi- 
dent, R I Anderson 4 ice President , Ch arles 
G King, Secretarj , A B Hastings, Treasurer, 

II B Lewis, II A jALattill, G E Cu llln, 
Councilors 1940 William C Rost, President, 
Rudolph J Anderson, Vice President, Charles 
G King, Secretary, A B Hastings, Treasurer, 
H A Mattiil, Gllnn E Cullen, E A Doisy, 
Councilors 1941 R J Anderson, President, 
E A Doisy, Vice President, A K Balls, Seere 
tary, W C Stadie, Treasurer, H B Lewis, W 
C Rose, Councilors 1942 R J Anderson, 
President, E A Doisy, Vice President, A K 
Balls, Secretarj , W C Stadie, Treasurer, W 
C Rose, C A Iyinp, II Y Clarke, Councilors 
1943 E A Doisy, President, A B Hastings, 
Vice President, A K Balls, Secretarj , W C 
Stadie, Treasurer, W C Rose, H T Clarke, 
R J Anderson, Councilors 1944 E A Doisy, 
President, A B H astings, 4 ice-President, A K 
Balls, Secretary, 4V C Stadie Treasurer, R J 
Anderson, H T Clarke, 4 du 4 r iGNEAUD, 
Councilors 1945 A B Hastings, President, 
H T Clarke, Vice President, V K Balls, 
Secretary, 4V C Stadie, Treasurer, R J Ander- 
son, C P Com, \ r du ARgneaud, Councilors 
1946 A B Hastings, President, H T Clarke, 
4'ice President, Otto A Bessey, Secretary, E 
A Ev ans, Jr , Treasurer, 4 r du ARgneaud, C F 
Cori, A K Balls, Councilors 

CONSTITUTION 

From the Articles of Incorporation 

1 The name of the proposed corporation is 
“American Society of Biological Chemists, 
Incorporated " 

2 The purposes for which this corporat 
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formed are to further the extension of biochemical 
knowledge and to facilitate personal intercourse 
between American investigators in biological 
chemistry 

BY-LAWS 

Article I — Membership 

Section 1 Eligibility for Membership —Quali- 
fied investigators who have conducted and pub- 
lished meritorious original investigations in bio- 
logical chemistry shall be eligible for membership 
in the Society 

Sec 2 Nomination — Nominations for member- 
ship shall be made and seconded by members of 
the Society on blanks furnished by the Secretary 
Nominations shall be submitted to the Council 
who shall determine eligibility uid make recom- 
mendation to the Society at a regulai meeting 

Sec 3 Election to Mcmbci ship — V nominee 
for membership may be voted for by ballot at any 
meeting of the Society after Council has reported 
its findings on his eligibility The eligible candi- 
date shall be reported by the Council as “eligible” 
or as “eligible and indorsed ” B V majority of the 
ballots cast shall elect 

Sec 4 Foifeiluic Any mcmbci who may 
grant the use of his name foi (a) the advertisement 
of a patent medicine, a proprietary food prepara- 
tion, or any othei commercial article of doubtful 
value to the public or possibly harmful to the pub- 
lic health, or (b) who may concede its use for the 
purpose of encouraging the sale of individual 
samples (of any such pioduct) that he has not ex- 
amined, shall forfeit his membership 

B The Council shall have authority to an- 
nounce forfeiture of membership, provided that 
the copy of the charges, together with a wntten 
notice of a hearing thereon by the Council at a 
place and time specified in such notice, shall have 
been delivered to the member charged with violat- 
ing the preceding section either personally or 
mailed to him at his last known address at least 
thirty days before the date of such hearing 

Sec 5 Expulsion — Upon the recommendation 
of the Council any member may be expelled by a 
majority vote of the total membeiship at a meet- 
ing of the Society, provided that a copy of the 
charges against him, together with a wntten no- 
tice of a hearing thereon by the Council at a place 
and time specified in such notice shall have been 
delivered to him personally or mailed to him at his 
last known address at least thirty days before the 
date of such hearing 

Article II — Meetings and Quorum 

Section 1 Annual — The annual meeting of the 
Society shall be held on the date fixed by the Cer- 
tificate of Incorpoiation 


Si c 2 Special — V special meeting may be 
tailed at any tune by the President, or in case of 
his absence or disability, by the Vice President, 
and must be called at the request of a majority of 
the Council oi fifteen members of the Society A 
notice specifying the purpose of such meeting shall 
be mailed to each member at least ten days pre 
vious thereto The Council shall select the places 
at which meetings shall be held 
Sic 3 Quorum — Fifteen members shall con 
stitutc a quorum at all meetings of the Society, 
but in nbseiu e of a quorum any number shall be 
sufficient to adjourn to a fixed date 

Vrtici i III — Officials 

bicriiox 1 Officers — The officers shall be a 
President, a \ lce-Prcsulcnt, a Secretary, and a 
Treasurer, who shall be elected annually by the 
members of the Society 
Si c 2 Council — ^ The officers so elected and 
three idditional members, one of whom shall be 
elected at cadi annual meeting of the Society to 
serve a three year term, shall constitute the Board 
of Directors of the corporation and shall be known 
as “The Council ” (When this provision is first 
put into effect three members will need to be 
elected for a one, a two and a three year period ) 
B No two members oi the Council may be from 
the same institution, and none of the officers so 
elected shall be eligible for re election for more 
than two years except the Secretary and Treas 
urcr, who shall be eligible for re election for five 
years The three additional members of the Coun- 
cil shall be ineligible for re election (until after 
the lapse of one year) 

Sec 3 Duties of Officers — The pow ers and duties 
of the officers elected by the Society shall be such 
as usually' dex ol\ e ujion their respective positions 
Sec 1 lssi slant Ticasurcr — V The Council 

may from time to time appoint a trust company, 
or some member of the Society, to sei ve during the 
pleasure of the Council as Assistant Treasurer, 
and to act as depositary of the investments an 
income of the “Christian A Herter Memorial 
Fund” and of such othei funds as the Society may 
from time to time commit to its or his charge 
B The Assistant Treasurer shall have and exer- 
cise the following powers and duties, viz, tie 
custody and safe-keeping of securities and^casi 
belonging to the “Christian A Herter Fund am 
the collection of income and other money's due o 
the Fund, with power to receipt for the same amt 
to endorse for deposit all checks pay'able to 
Society oi the Treasurer, or to the Journal o 
Biological Chemistry for income or other moneys 
due to the Fund, the investment oi reinvestmen 
of the capital of the Fund, subject to the approval 
of the Council , the disbursement of pi meipal un 
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the direction of the Council and the disbursement 
of income under the direction of the Editomi 
Board of the Journal of Biological Chemistry, 
such disbursement to be made under a resolution 
of the Council or Board, 01 with the appioval 
of two members of cither the Council oi Board, 
as the case may be The Assistant Treasurer shall 
keep books of account and render statements, 
annually or oftener upon the request of the Coun- 
cil or Board setting forth the condition of the Fund 
and the receipts and disbursements since the date 
of the preceding statement 

Article IV — The Council 

Section 1 Poucrs — The general management of 
the Society during the intervals between meetings 
shall be vested in the Council, which shall reg- 
ularly perform the ordinary duties of an executive 
committee and possess all the powers conferred 
upon the Board of Directors of a membership 
corporation by the Membership Corporation Law 
of the State of New V ork 

Sec 2 Reports — The Council shall report to 
the Society as promptly as possible its findings 
on the eligibility of candidates for membership, 
and on all charges of a violation of these Bv- 
Laws 

Sec 3 Journal of Biological Chemistry —The 
Council shall have power to appoint the persons 
to act as proxies for the Society at all meetings of 
the stockholders of the “Journal of Biological 
Chemistry” (a corporation) of which all the stock 
is owned by the Society, and also to designate the 
persons to be elected as Directors of such corpora- 
tion 

Sec 4 Hcrter Fund — It shall be the duty of the 
Council to see that the “Christian Herter 
Memorial Fund” is administered in accordance 
with the terms of the Trust Agreement, Dated 
May 16, 1911, executed by the Journal of Biological 
Chemistry and the donors of said Fund 

Article V — Nominating Committee 

Section 1 Membership — \ The Nominating 
Committee shall consist of nine members from 
nine different institutions elected at each annual 
meeting to serve for the ensuing year Members 
who have served on the Nominating Committee 
for two consecutive years shall be ineligible for 
re election until after the lapse of one year 

B The member of the Nominating Committee 
who is elected to the Committee by the largest 
number of votes shall become Chairman and Secre- 
tary of the Committee 

Sec 2 Nomination of Officials — A The Nomi- 
nating Committee shall make at least one nomina- 
tion for each of the four offices and for each of the 
three additional positions in the Council to be 
filled by vote of the members 


B Tlio nominations by the Nominating Com- 
mittee must be transmitted to the Seciotary at 
least one month before the annual meeting at 
which they are to be considered 
C Tho Secretary shall send to every member, 
at least tw o w eeks before the annual meeting, tw'o 
copies of the list of nominees presented to him by 
the Nominating Committee and at tho same time 
shall notify all the members that they may vote 
by proxy 

D At the opening of the first executive session 
of the ensuing annual meeting the Secretary shall 
formally present the regular nominations for the 
Nominating Committee 

E Ydditional nominations for the offices and for 
membership m the Council may be made by f any 
member at the opening of the first executive ses- 
sion of any annual meeting 
F Nominations for membership on the Nomi- 
nating Committee shall be made by or for individ- 
ual members, either in person or by proxy, and not 
otherwise, at the opening of the first executive 
session of any annual meeting 
Sec 3 Election of Officials — A The Secretaiy 
shall receive and present to the tellers, appointed 
bv the President to take charge of the election, all 
signed ballots forwarded by absent members 
When such ballots are presented to the tellers the 
Secretary shall announce the names of the mem- 
bers voting by proxy, and he shall record the same 
names in the minutes of the meeting 
B A11 elective officials shall be selected by r ballot 
at the close of the first executive session of each 
annual meeting 

C A majority of the votes cast shall be neces- 
sary to elect an official 

D Elective officials shall take office on July 1st 
following the annual meeting 
Sec 4 Filling of Vacancies — Y The Nominat- 
ing Committee shall fill all vacancies in elective 
positions except such as may occur at a meeting of 
the Society 

B The President of the Society shall fill all va- 
cancies m appointive positions 

Article VI — Financial 

Section 1 Dues — Annual assessments shall be 
determined by majority vote at the annual meet- 
ings, upon the recommendation of the Council, 
and shall be due January 15th m each year Mem- 
bers who have reached the age ot 65 years, or who 
have become incapacitated, may, by vote of the 
Council, be exempted from the payment of dues 
Sec 2 Expenditures — No expenditures from the 
general funds of the Society except those required 
m the performance of the ordinary official duties 
shall be made except by vote of the Society or the 
Council, but this section shall not apply to expen- 
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ditures from the “Christian A Ilortcr Memori il 
Fund ” 

Sec 3 Privileges of Mcmbcibhii) Begin with Pay- 
ment of Dues — Candidates for membership, if 
elected, shall not be entitled to any of the privi- 
leges of membership, befoic they pay the dues of 
the fiscal year succeeding their election 

Sec 4 Penally foi Non-Payment of Dues — A 
Members in arrears for dues for a period of three 
consecutive years shall theicupon foifcit their 
membership 

B Delinquent members in ly be reinstated by 
the Council provided all indebtedness to the So- 
ciety is liquidated 

Slc 5 Hcrle > Fund — The “Christi in V Hertcr 
Memorial Fund” shall be held and invested 
separately from the geneial funds of the Society 
uid the income thcieof shall be expended under 
the direction of the Editonnl Board exclusively 
foi the maintenance and support of the Journ tl of 
Biological Chemistry, subject to the supervision 
and control of the Editorial Committee in accord- 
ance with the terms of the Trust Agreement men- 
tioned in Article IV, Section 4, and the provi- 
sions of \rticle VII of the By-Laws 
Article VII — Journal of Biological Chemistry 

Section 1 Editorial Committee — There shall be 
an Editorial Committee consisting of nine incm- 
beis of the Society who sh ill be nominated b) the 
IS ominating Committee and elected by the Societj 
in the same manner as ofTu ers The nine members 
fust elected shall divide themselves by lot into 
tin ee classes of tluee in e ich class, to serve for 
two, four, and six years lespectivelj , and there- 
after three members shall be elected at each alter- 
nate annual meeting of the Society to succeed the 
members of the outgoing class and to serve for a 
teim of six years Members of the Committee shall 
be eligible to re election 

Sec 2 Powers of Committee — The Committee 
shall have power to elect an Editorial Board and 
shall have final authority in matters pertaining to 
the general policy of the Journal 

Sec 3 Editorial Boaid — The members of the 
Board shall hold office until their successors are 
elected and shall appoint a Managing Editor from 
among their own number who shall have direct 
responsibility and authority for the active edi- 
toual conduct of the Journal, and who shall have 
discretionary power in ari anging the details as to 
the conduct of the Journal The expenditures of 
the income of the “Christian A Herter Memorial 
Fund” shall be under the direction of the Board, 
and the approval of any tw o members of the Board 
shall be a sufficient w ai rant to authorize payments 
from such income 


AnriCLh VIII — Papers on Scientific Subjects 

Slction 1 Presentation of Papers — The Secrc 
tary shall request each member who signifies his 
intention of reading a paper at any session to 
specif) the length of time which its presentation 
will require The time thus specified shall be 
limited on the official program, and the presiding 
offuer shall have no authority to extend it unless a 
majorit) of the members present signify their wish 
to the i ontrary In the absence of any specification 
of time required not more than ten minutes shall 
be illottcd for the reading of any one paper 

Sic 2 Number of Papers — No member shall be 
permitted to present more than one paper, cither 
alone or in collaboration, until ever) member shall 
have had the opportumt) of presenting one paper 

Irticle IX — Corporate Seal 

Si ction 1 The eorporatc seal of the corporation 
shall be a circle surrounded b) the words, “ Vjieri 
c in Society oi BioionciL Chemists," and in 
eluding the word, “Ixcorpor imo ” 

Vrticli X — 1 mendments 

Sictiox 1 Amendments — These B) -Laws, after 
li iving been approved b) the Council, and adopted 
b) the Societ) it its first annu il meeting, shall 
not be amended except as hereinafter provided 

Sec 2 Manner of Picscntaiion — Proposed 
amendments to the Bv Laws must lie sent to the 
Secret ir) at least one month before the date of the 
meeting at w Inch the) are to be considered and 
must be indorsed m writing b) at least three 
members 

Slc 3 Notice of Intended 1 mendments The 
Secret iry shall give ever) member notice of pro 
posed amendments at least two weeks before the 
meeting at which the) are to be considered and 
shall notify all members that the) mav vote b) 
proxy 

Sec 4 Adoption of Amendments — V TheSecre 
tar) shall receive and present to the tellers ap- 
pointed by the President all signed ballots for- 
w arded by absent members When such ballots are 
presented to the tellers, the Secretar) shal 
announce the names of members voting by proxy, 
and he shall record the same names in the minutes 
of the meeting 

B Votes upon amendments shall be cast at ie 
opening of the second executive session of t ie 
meeting at which they are considered 

C Affirmative votes from three fifths o 1C 
membeis voting shall be required for the adoption 
of an amendment 
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AMERICAN SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL 
THERAPEUTICS, INCORPORATED 

Founded December 2S, 190S, Incorpoialcd June 19, 1933 


OFFICERS, 1917-1348 

President— Maurice II Slkaers, University of 
'Michigan Medical School, Vnn Vrbor, Mich 
Vice President— Carl A Dragstedt, North- 
western University Medical School, Chicago, 111 
Secretary— Harvel B Haag, Medical College 
of Virginia, Richmond, Va 
Trcasioer — K K Chen, Lilly Research Labora- 
tories, Indianapolis, Ind 
Council — II axiilton II Anderson, University 
of California Medical School, San Francisco, 
John C Ivrantz, Jr , University of Maryland 
Medical School, Baltimore, Maurice H Secvers, 
Carl V Dragstedt, H vrvei B II t.vo, K K 
Chen 

Membership Committee — CarlF Schmidt (term 
expires 1948), University of Pennsylvania Medical 
School, Philadelphia 4, Charles M Gruber 
(term expires 1949), Jefferson Medical College, 
1025 Walnut St , Philadelphia, Pa , Robert P 
Wilton (term expires 1950), Medical College of 
the State of South Carolina, Charleston 
Nominating Committee — R A Woodbuha , 
Chairman, C J Carr, CarlC Pfeiffer, Peter 
IC Ivnoefel, B II Robbins 

PAST OFFICERS 

1909 J J Abel, President, Reid Hunt, Secre 
tary, A S Loevbxhart, Treasurer, S J Melt 
zer, T Sollmann, C W Edmunds, A C Craw- 
ford, Councilors 1910 J J Abel, President, 
Reid Hunt, Secretary , A S Loevenhart, 
Treasurer, A C Crawford, G B Wallace, 
Councilors 1911 J J Abel, President, Reid 
Hunt, Secretary, A S Loevenhart, Treasurer, 
G B Wallace, W deB MacNider, Councilors, 
1912 J J Abel, President, J Auer, Secretary 
A S Loevenhart, Treasurer, G B Wallace, 
Reid Hunt, Councilors 1913 T Sollwann, 
President, J Auer, Secretary, A S Loevenhart, 
Treasurer, J J Abel, W deB MacNider, 
Councilors 1914 T Sollwann, President, J 
Auer, Secretary, W deB MacNider, Treasurer, 
J J Abel, A S Loevenhart, Councilors 1915 
T Sollwann, President, J Auer, Secretary, W 
deB M acNider, Treasurer, Worth Hale, D E 
Jackson, Councilors 1916 Reid Hunt, Presi- 
dent, J Auer, Secretary, W deB MacNider, 
Treasurer, A D Hirschfelder, G B Roth, 
Councilors 1917 Reid Hunt, President, L G 
Roavnthee Secretary, W deB MacNider, 
Treasurer, J Auer, Carl Vobgtlin, Councilors 
1918 Reid Hunt, President, E D Brown, Secre- 


tary, W dlB MacNider, Treasurer, Hugh 
McGuicin, Carl Voeotlin, Councilors 1919 
A S Lolvlniiart, President, E D Brown, 
Secretary, W dlB MacNider, Treasurer, Reid 
Hunt, E K Marshall, Jr , Councilors 1920 
A S Loevenhart, President, E D Brown, 
Secretary, W drB MAcNider, Treasurer, D E 
Jackson, E K M arsuall, Jr , Councilors 1921 
C W Edmunds, President, E D Brown, Secre- 
tary, Hugh McGuigan, Treasurer, John Auer, 
J P II anzlik, Councilors 1922 C W Edmunds, 
President, E D Brown, Secietary, Hugh Me- 
Guigan, Treasurer, J P II anzlik, H G Bar- 
bour, Councilors 1923 C W Edmunds, Presi- 
dent, E D Broaa n, Sccietarj , Hugh McGuigan, 
Treasurer, J P Hanzlik, H G Barbour, Coun- 
cilors 1924 John Auer, President, E D Brown, 
Secretary, A L T atum, Treasurer, J P Hanzlik, 
II G Barbour, Councilors 1925 John Aler, 
President, E D Brown, Secretary, A L Tatum, 
Treasurer, H G Barbour, W deB MacNider, 
Councilors 1926 John Auer, President, E D 
Brown, Secretary , A L Tatum, Treasurer, H G 
Barbour, W deB MacNider, Councilors 1927 
Carl Voegtlin, President, E D Broavn, Secre- 
tary, A L Tatum, Treasurer, V E Henderson, 
C W Edmunds, Councilors 1928 Carl Voegt- 
lin, President, E D Brown, Secretary, A L 
Tatum, Treasurer, V E Henderson C W Ed- 
munds, Councilors 1929 Carl Voegtlin, Piesi- 
dent, E D Brown, Secretary, O H Plant, 
Treasurer, V E Henderson, C W Edmunds, 
Councilors 1930 George B Wallace, President, 
E D Broaa n, Secretary, O H Plant, Treasurer, 
II G Barbour, C M Gruber, Councilors 1931 
George B Wallace, President, Velaien E 
Henderson, Secretary, O H Plant, Treasurer, 
Paul D Lamson, William deB MacNider, 
Councilors 1932 Wm deB MacNider, Presi- 
dent, A N Richards, Vice President, V E 
Henderson, Secretary, 0 H Plant, Treasurer, 
G B Roth, V L T atum, Councilors 1933 Wm 
deB MacNider, President, V L Tatum, Aice- 
President, V E Henderson, Secretary, O II 
Plant, Treasurer, C M Gruber, G B Roth, 
Councilors 1934 R A Hatcher, President, V 
L Tatum, Vice President, E M K Geilixg, 
Secretary, 0 H Plant, Treasurer, Wm deB 
MacNider, R L Stehle, Councilors 1935 V 
E Henderson, President, O H Plant, Vice- 
President, E M K Geiling, Secretary, C M 
Gruber, Treasuier.FLOi dde Eds, M S Doolea, 
Councilors 1936 V E Henderson, President, 
O H Plant, Vice-President, E M K Geiling 
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Secretary, C M Gruelr, Treasurer, C W Ed- 
munds, G B Wallacl, Councilors 1937 A L 
Tytum, President, E M K Glilino, Vice-Presi- 
dent, G P Ghabiteld, Secretary, C M Grubi it, 
Treasurer, V E Henderson, M II Sltv ers, 
Councilors 1938 A L T vruu, President, E M 
Iv Geiling, Vice-President, G P Gkabiil.ii>, 
Secretary, C M Grublr, Treasurer, E Iv 
Marshall, Jr , C F Schmidt, Councilors 1939 
0 H Plant, President, E M Iv Gi ii l\g, I lee- 
President, G P Grabfield, Secretary, E E 
Nelson, Treasuier, A L Tvtum, C \. Dryg- 
stedt, Councilors 1910 E M Iv Glilino, Presi- 
dent, C F Schmidt, Vice-President, G Phiiii* 
Grabfield, Secretary, E E NrLsoN, Treasurer, 
B H Robbins, C II Tiiilni s, Councilors 1911 
E M II Geiling, Pi esident, C F Schmidi, Vice- 
President, Raymond N Bit tlr, Secretary, E E 
Neison, Treasurer, E G Gross, R G Smith, 
Councilors 1942 E Iv Marsh vll, Jii , Presi- 
dent, Carl A Drygstldt, Vice-President, Ryv- 
mond N Bieter, Secretary , E E Nelson, 
Treasurer, Mclv Cattell, R G Smith, Coun- 
cilors 1943 E II Myrshyli, Jr, President, 
Carl A Dragstedt, Vice-President, Raymond 
N Bieter, Secretary, E E Nelson, Treasurer, 
McII Catteli, R G Smith, Councilors 1911, 
1945 E E Nelson, President, C M Gruber, 
\ ice-President, R N Bieter, Secretary, Mc- 
Iveen Cattell, Treasurer, IIyrry Beckmvn, 
N ythan B Eddy, Councilors 1946 Maurice H 
Seevers, President, II B van Dyne, Vice-Presi- 
dent, Harvey B Haag, Secretary, McKeen Cyt- 
tell, Treasurer, Hamilton II Anderson, John 
C IIrantz, Jr , Councilors 

CONSTITUTION 
Article I — Name 

The name of this organization shall be the 
“American Society for Pharmacology and Ex- 
perimental Therapeutics, Incorporated ” 

Article II — Objects 

The purpose of this Society shall be to promote 
these branches of science and to facilitate personal 
intercourse between investigators w ho are actively 
engaged m research in these fields 

Article III — Membership 

Section 1 Any person who has conducted and 
published a meritorious investigation in pharma- 
cology or experimental therapeutics, and who is an 
active investigator in one of these fields, shall be 
eligible to membership, subject to the conditions 
of the other sections of Article III 

Sec 2 A Candidates for membership to this 
Society shall be proposed by two members who are 
not members of the Council The names so pro- 


posed shall be sent to the Secretary at least three 
months prior to the Annual Meeting 

B The Membership Committee shall investigate 
the qualifications of the candidates and report 
to the Council 

C Candidates reported upon by the Member 
sin p Committee to the Council may be recora 
mended for admission by the Council only pro 
vidcd they have been approved by four fifths of 
the combined membership of the Membership 
Committee and the Council 

D The n lines of the c indidate3 recommended 
for admission by the Council shall be posted by 
the Seei ct lry not later than the day preceding the 
election for members 

E The election of members shall be by indi 
vidual ballot, one opposing vote in every eight 
c ist sh ill be sullu lent to exclude a candidate from 
membership 

Si c 3 forfeiture uj Membership 

A Any member whose issessment is three years 
in irrears shall cease to be a member of the Soci 
etyq unless he shall be reinstated by a special vote 
of the Council, and it shall be the duty of the 
Ticasurer to inform the Secretary that he may 
notify the said delinquent of his right to appeal to 
the Council 

B If the Council shall decide that it is for the 
best interests of the Society that a member be 
expelled, the member shall be notified and given 
an opportunity of a hearing before the Council 
Upon the recommendation of the Council the mem- 
ber then may be expelled by a three-fourths vote 
of those present at a regular meeting of the So 
ciety 

Sec 4 Honorary Members 

A Distinguished men of science who have con- 
tributed to the advance of pharmacology or experi- 
mental therapeutics shall be eligible for election as 
honorary members of the Society 

B Nominations for honorary members shall 
take the same course as nominations for ordinary 
members (Art III, Sec 2), but their election shall 
require the unanimous vote of the members pres 
ent at the election 

C Honorary members shall pay no membership 
fee They shall have the right to attend all meet- 
ings of the Society, and to take part in its discus 
sions, but they shall have no vote 

D The conditions for continuation of member 
ship shall be the same for honorary as for ordinary 
members (Art III, Sec 3), except that forfeiture 
for airears of fees does not apply to honorary 
members 

Article IV — Officers and Elections 

Section 1 The management of the Society shall 
be vested in a Council of siv officers, consisting of a 
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President, a Vice-President, a Secretary, a Treas- 
urer, and two additional members 
Sec 2 There shall be a Membership Committee 
consisting of three members, and a Nominating 
Committee consisting of five members No two 
members of either Committee shall be from the 
same institution 

Sec 3 Members of the Council shall serve for 
one jear but they shall be eligible for re election 
Sec i The election of the Membership Commit- 
tee shall be held annual!} at the time when the 
election of officers occurs At the first meeting of 
the Society under this Constitution, one member 
shall be elected to sene on the Committee foi 
three jears, one for two a ears, and one for one 
jear, and subsequent!} one member shall be 
elected each }car to serve for a period of three 
\ears 

Sec 5 A Members of the Nominating Commit- 
tee shall serve for one year The} are eligible for 
re election, but shall not hold membership in the 
Committee for more than two consecutive }ears 
B The Nominating Committee shall make at 
least one nomination for each office and for posi- 
tion on the Membership Conunittee to be filled b} 
vote of the members The nominations so made 
shall be transmitted to the Secretary and b} him 
in turn to the members, at least one month before 
the annual meeting Additional nominations mav 
be made b} any member at the time of the annual 
meeting 

C Nominations for membership on the Nomi 
nating Committee shall be made b} individual 
members at the time of the annual election The 
five nominees who receive the highest number of 
votes shall be declared elected The Nominating 
Committee shall select its ow n chairman who shall 
also serve as secretary to the Committee 
Sec 6 The election of officers shall be held at 
the close of the first session of the annual meeting 
In voting there shall be a ballot in regular order 
for each office to be filled, and the majont} of the 
votes cast shall be necessary to a choice 
Sec 7 Such vacancies as may occur in the offices 
and in the various committees in the interval 
between annual meetings shall be filled by a 
majority vote of the Council 

Article V — Meetings 

Section 1 The annual meeting of the Society 
shall be held at a time and place determined by 
the Council in consultation with the Executive 
Committee of the Federation of American So- 
cieties for Experimental Biolog} 

Sec 2 Special meetings maj be held at such 
times and places as the Council maj determine 
Sec 3 At least four weeks before the annual 
meeting the Seeretar} shall send to each member 
a notice of the time and place of such meeting and 


shall make such announcements as the Council 
may direct 

Article VI — Financial 

Section 1 The annual assessment shall be de- 
termined by majority vote at the annual meetings, 
upon the recommendation of the Council, and 
shall be due in advance at tho time of the meeting 

Sec 2 Beyond the ordinary expenditures re- 
quired by the routine business of the Society no 
money shall bo disbursed save by the authority of 
the Council or Society 

Sec 3 The treasurer shall make an annual re- 
port to the Society 

Sec 1 In case any profits result to the Society 
from the Journal of Pharmacolqgy and Experi- 
mental Therapeutics at the end of the financial 
year, such profits shall be kept in a special account, 
after deducting any sums expended b} the Society 
during the year for the conduct of the Journal, 
and shall be held subject to the order of the Coun- 
ul on recommendation of the Editorial Board 

Vrticle \ II — Quorum 

Ten members shall constitute a quorum for the 
transaction of business 

Article VIII — By Laws 

B} Laws shall be adopted, altered or repealed 
at any meeting by two thirds vote of the ballots 
cast 

Article IX — tmendments 

Section 1 Intended amendments to the Consti- 
tution shall be sent to the Seeretar} at least one 
month before the date of the meeting at w Inch they 
are to be considered, and must be indorsed in 
writing b} at least three members 

Sec 2 The Secretary shall give all members due 
notice of proposed amendments 

Sec 3 A four-fifths vote of the members present 
shall be required for the adoption of an amend- 
ment 

Article X —Journal 

Section 1 The official publication of the Society 
shall be the Journal of Pharmacology and Experi- 
mental Therapeutics 

Sec 2 The Society shall elect an Editor-in Chief 
for a term of three years and he with the approval 
of the Council shall appoint an Editorial Board of 
six members for a term of three years 

Sec 3 The Editorial Board shall have direct 
authority and responsibility for the active edi- 
torial conduct of the Journal of Pharmacology and 
Experimental Therapeutics and shall have discre- 
tionar} power m arranging details as to the con- 
duct of the Journal 
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BY-LAWS 

1 Papers to be read shall be submitted by the 
members of the Society to the Secretary, who, with 
the President, sljia.ll be empowered to arrange the 
program No person may orally present moic than 
one paper In case of joint authoiship, the name 
of the individual who will orally present the paper 
shall stand first P ipers not read shall nppe ir on 
the program as read by title 


2 An ibstrnet of i paper to be read before the 
Society shall be sent to the Secretary with the 
title As early as possible after each meeting, the 
Secret iry shall edit md publish the Proceedings 
of the Society together with abstracts in apublita- 
tion authorized by the Society 

3 All applications for membership shall be ac- 
companied by i copy of is many reprints as pos- 
sible of the published work of the applicant 


THE AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 

Founded Dcccmbct 20, 1913 


OFFICERS, 1947-1918 

Piesident — Dougias II Sprunt, Univusity of 
Tennessee, Memphis, Tenn 
Vice-President — H P Smith, Columbi i Uni- 
versity, College of Phy sicians and Surgeons 
Secietai u Tieasurer — Frieda S Robscheit- 
Robbins, University of Rochester School of 
Medicine, Rochester, N Y 
Councilors — James F Rinehart, University'- of 
California Medical School, San Francisco, Calif , 
John G Kidd, Cornell Umveisity Medic il Col- 
lege, New York-, N Y 

Representative m the Division of Medical Sciences 
of the National Rcseatch Council — (July 1, 19 lb— 
June 30, 1949) II P Smith, College of Physicians 
and Suigeons, Columbia Umv , New York, N Y 
Repiesenlatives on the Council of the Aniei lean 
Association for the Advancement of Science — 
Malcolm H Soule, Umv of Michigan, E B 
Fmjjmbhaar, University of Pennsylvania (terms 
until June 30, 1949) 

Repiesentatne on the Council of the Union of 
Amencan Biological Societies — H P Smith, Co- 
lumbia Umv , College of Physicians and Surgeons, 
New York, NY 

Repi escntahies on the Eli Lilly Awaid Commit- 
tee (Jointly with the Society of Amencan Bacteri- 
ologists) — For nominations Morton McCutch- 
eon, Umv of Pennsylvania For Aw aid Shields 
Warren, Harvard University 
Representative on the Committee foi the Placement 
Service — Douglas H Sprunt, Umv of Tennessee 
Medical School, Memphis, Tenn 
Representative m the Division of Medical Sciences 
of the National Academy of Sciences — H P Smith, 
Columbia Umv , College of Physicians and Sur- 
geons, New York, N Y 

PAST OFFICERS 

1914 R M Pearce, President, John F Ander- 
son, Vice-President, G H Whipple, Secretary- 


Tteasurer, Karaev Cushing, David Marine, 
Councilors 1913 Thlobaid Smith, President, 
G H WinrrLL, \ lce-Prcsident, Peaton Rous, 
Secretary Trcasurei , David Marine, R YI 
Pe arce, Councilors 191G Simon Plenner, Presi- 
dent, Llo I olb, Vice-President, Platon Rols, 
Secretary'-Treasurer, David Marine, R M 
Pearce, Councilors 1917 Ludvig Hektoen, 
President, Leo Loeb, Vice-President, How ard T 
Karsnir, Secretary -Treasurer, Paul A Leaais, 
L G Rowntree, Councilors 1918 H Gideon 
Weils, President, W G ALicC allum, Vice- 
President, How ard T Karsner, Secretary - 
Treasurer, L G Rowntree, Ludvig Hektoen, 
Councilors 1919 W G MacCallum, President, 
YV i li i avi II Park, Vice-President, Howard T 
Karsn er, Secretary -Treasurer , Ludvig Hektoen, 
E L Opie, Councilors 1920 YVilliaai H Park, 
President , F G Nova , Y ice-President, How ard 
T Karsner, Secretary -Treasurer, E L Opie, 
YVadeII Brown, Councilors 1921 F G Nova, 
President, How ard T Karsner, Y ice-Presidcnt, 
Y\ r ADE II Brown, Secretary -Treasurer, Paul 4 
Lewis, \ R Dochez, Councilors 1922 How ard 
T Karsner, President, Eugene L Opie, Yne- 
President, YYGde H Brown, Secretary -Treasurer, 
A R Dochez, George H Whipple, Councilors 
1923 Eugene L OriE, President, Aldred S War- 
thin, Y r ice-Pi esulent, YYGde H Brown, Secretary- 
Treasurer, George H YVhipple, II Gideon 
Wells, Councilors 1924 Aldred S Warthin, 
President, George H YVhipple, Vice-President, 
Edw ard B Krumbhaar, Secretary-Treasurer, H 
Gideon YVells, Frederick L Gates, Councilors 
1925 George H YVhipple, President, Wade II 
Brown, YYce-President, Edward B Krumbhaar, 
Secretary-Treasurer, Frederick L Gates, David 
Marine, Councilors 1926 Wade H Brown, 
President, David Marine, Vice-President, Ed- 
ward B Krumbhaar, Secretary-Treasurer, 

Frederick L Gates, William F Petersen, 
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Councilors 1927 Dura Marine, President, 
Edward B Kuumbhyau, Vico Pitsident, Carl 

V WELLi.il, Secret irj -Tre isurer, Willi am F 
Petersen, Frederick L Gitls, Councilors 
192S Edm ard B Khumuhaai!, President, Wil- 
liam F Petersen, Vice President, C uu. V 
Weller, Secretnry-Tiensurei , Fiu dlrick L 
Gates, Samuel R I! v\ thorn, Councilors 1929 
William F Peters* n, Picsideut, Frederick L 
Gates, Vice-President, Cari V Weller,Scuc- 
tar\ -Treasurer, Samuel R Haythorn, Platon 
Rous, Councilors 1930 Frederick L Gates, 
President, S amuel R II xythorn , \ ice President, 
C Phillip Miller, Secret irj Treasurer, Pei- 
to\ Rous, Carl V Well* n, Counulors 1931 
Samuel R Haythorn, President, Pea ton Rous, 

V ice President, C Philiip Mium, Secretaty- 
Treasurer, Carl V Weller S Bert Wolrach, 
Councilors 1932 Pea ton Roi s, President, Carl 
\ Weller, Vice-President , C Phillip Miller, 
Secretary Treasurer, S Burt Wot bach, Oskar 
Klotz, Councilors 1933 C aiil V Weller, 
President, S Burt Woliivcii, 1 ice President, 
C Phillip Miller, Sccretar) Treasurer, Oskar 
Ialotz, Vlpiionse R Dociiez, Councilors 1934 
S Burt Wolbach, President, Oskar Ialotz, 

I ice-President, Shields Warren, Secretary 
Treasurer, C Phillip Miiler, Vlpiionse R 
Dochez, Councilors 1933 Oskar Ialotz, Presi- 
dent, Alphonse R Dochez, V ice President, 
Shields Warren, Secretan Treasurer, Morton 
WcCutcheon, C Phillip Miller, Councilors 
193G Alphonse R Dochez, President , C Phillip 
Miller, Vice-President , Shields W aruen , Secre- 
tary-Treasurer, Morton McCutijhfon, Ernest 
W Goodpasture, Councilors 1937 C Phillip 
Miller, President, Morton WcCutcheon, V lce- 
President,PAULR Cannon Secretary Treasurer, 
Ernest W Goodpasture, Shields Warren, 
Councilors 1938 Morton McCitcheon, Presi- 
dent, Ernest W Goodpasture, V ice President, 
Paul R Cannon, Secretarj Treasurer, Shields 
Warren, Jesse L Bollman, Councilors 1939 
Ernest W Goodpasture, President, Shields 
Warren, Vice-President, Paul R Cannon, 
Secretary-Treasurer, Jesse L Bollman, Balduin 
Luck£ , Councilors 1940 Shields Warren , Presi 
dent, Jesse L Bollman, Vice President , H P 
Smith, Secretary-Treasurer, Balduin Llck£, 
Paul R Cannon, Councilors 1941 Jesse L 
Bollman, President, Balduin Lucre, A lce- 
President, H P Smith, Secretary -Treasurer, 
Pall R Cannon, Douglas H Sprunt, Coun- 
cilors 1942, 1943, 1944, 1945 Balduin Lucre, 
President, Paul R Cannon, Vice-President, 

II P Smith, Secretary Treasurer, Douglas H 
Si runt, Frieda S Robscheit Robbins, Coun- 
cilors 1946 Paul R Cannon, President, Doug- 
las II Sprunt, Vice President, Frieda S Rob- 


scheit Robbins, Secretary Treasurer, II P 
Smith, John G Iaidd, Counulors 

CONSTITUTION 
Article I — Name 

The Society shall be named “Tin American 

SoCIETi FOR E\l EIUMENTAL P ATHOLOGY ” 
Article II — Object 

The object of this Society is to bring the produc- 
tive investigators m pathology, v, orbing essen- 
tially by experimental methods, in closer affiliation 
w ith the u orkers in the other fields of experimental 
medicine 

Article III — Time and Place of Meeting 

The Society shall meet at the same time and 
pi ice as the Federation of Vmerican Societies for 
Experimental Biology , \\ Inch comprises at present 
the American Ph>siological Society, the ■Vmerican 
Society of Biological Chemists, the American So- 
ciety for Pharmaeologj and Experimental Thera- 
peutics, the American Society for Experimental 
Pathology, the American Institute of Nutrition 
and the Vmerican Association of Immunologists 

Article IV — Membership 

Section 1 Any American investigator who, 
through the use of experimental methods, has, 
\\ ltkm three years prior to his candidacv , con- 
tributed meritorious w ork in pathology, is eligible 
to membership 

Sec 2 It shall be the policy of the Society to 
restrict its membership to as small numbers as is 
compatible with the maintenance of an active 
existence 

Sec 3 There shall be two classes of members 
active and honorary members 

Acliic members Candidates for active member- 
ship shall be nominated at oi before an annual 
meeting by tn o members of theSociety Thenorm- 
nators shall present to the Secretary m writing 
evidence of the candidate’s qualifications for mem- 
bership Nominations approved by the Council 
shall be presented to the Society for election at 
the next annual meeting following nomination 
For election a favorable ballot by a majority of the 
members present is necessary 

Honoraiy members These may be elected from 
the active list or from the group of distinguished 
investigators at home or abroad who have con- 
tributed to the knowledge of pathology by expel i- 
mental study They shall be elected only by the 
unanimous vote of the members present at time of 
nomination 

Sec 4 Active members shall pay such annual 
dues as are determined upon, from year to year, by 
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the Council Honorary membois shall pay no ducb, 
are not eligible to office, and have no vote in the 
business affairs of the Society, but they shall have 
all the privileges of the active members in the 
scientific proceedings 

Sec 5 Upon failure of an active member to pay 
dues for two years, notice shall be given to the 
member by the Secretary At the end of the third 
year, if dues are still unpaid, such failuie consti- 
tures forfeiture of membership 

Sec 6 A motion for expulsion of a member must 
be thoroughly investigated by the Council, at this 
investigation the accused shall be afforded a hear- 
ing or may be represented by i member Expulsion 
can be accomplished only after a unanimous vote 
by the Council in favor of expulsion, sust lined by 
a four-fifths vote of the members present at the 
meeting 

Atiticll V —Officers 

The management of the Society shall be vested 
in a Council of five membeis, consisting of a Presi- 
dent, a Vice-President, a Secretary -Treasurer, and 
two other members who shall be nominated bj the 
Council and elected by the Society Officers arc 
elected by a majority vote Vacancies shall be 
filled by the Council for the unexpired term 

The President and Vice President shall hold 
office for one year and are ineligible for re election 
during the following year The Secretary -Treas- 
urer is eligible for re-election Councilors shall 
hold office for two years and are elected on alter- 
nate years At the first election one Councilor shall 
be elected for a short term of one year 

Article VI — Quorum 

Section 1 — Three constitute a quorum of the 
Council The Council decides by a majority vote 

Sec 2 A quorum of the Society for transaction 
of business shall be one fourth of the total mem- 
bership In all questions brought before the So- 
ciety a majority vote of those present shall decide, 
except as elsewhere provided for 

Article VII — Annual Meeting 

Section 1 Papers shall be limited to ten min- 
utes However, on motion and with unanimous 


consent, the time may be prolonged by a period 
not exceeding five minutes The Council may make 
provision for longer papers on suitable occasions 

Src 2 The subjects of papers must be confined 

to experimental work in pathology In doubtful 
Lases a liberal interpretation by the President and 
Secretary may prevail The Council may invite, 
however, presentations dealing with any subject 
which it considers of considerable interest to the 
Society 

hiTici E \ III — Change of Constitution 

A motion concerning a change of the Constitu 
lion must be presented to the Council in writing 
by three members, and must be communicated to 
the members b> the Secretary at least four weeks 
before the annual meeting It this meeting such a 
change maj be established when accepted b> a 
four fifths vote of the members present 

BY-LAWS 

1 There must be in each year at least one meet- 
ing of the Council, which shall take place not later 
than the evening before the annual meeting 

2 At the end of the first session of the annual 
meeting the Secretary shall read the report of the 
Council This report shall include (1) names of 
persons recommended for membership, (2) nomi- 
nations for offices, (3) matters of general interest 
The Secretary shall exhibit in a conspicuous place 
the names of candidates for membership recom- 
mended by the Council, together with the evidence 
of the qualifications of the candidates 

3 The election of officers and of new members, 
changes in the Constitution, etc , shall be voted 
upon at the end of the first session 

4 Changes in the B\ -Law s may be determined 
by a majority vote of those present 

5 In the j ear that a new Secretary-Treasurer is 
elected the incoming Council Member elected that 
year, or another member of the Council, shall 
become Assistant Secretary-Treasurer for the 
duration of the term of the Secretary -Treasurer 
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THE AMERICAN INSTITUTE OF NUTRITION 

Founded Apnl 11, 198S, Incoipoialcd November 10, 1934 
Mcmbei of Fcdetalion 1940 


OFFICERS, 1947-1918 

President— R M Bethke, Ohio Agricultural 
Experiment Station, Wooster, Ohio 

Ficc President— E M Nelson, Food and Drug 
Vdimnistration, Federal Security Agency, Wash- 
ington 25, D C 

Secretary— H E Carter, Nojes Laboratory, 
Urbana, 111 

Treasurer — N It Ellis,, Bureau of Annual Hus- 
bandry , U S Department of Ygriculture, Belts 
ville, Md 

Councilors — D W Woollfy, Rockefeller Insti- 
, ture for Medical Research, New A ork, N V , 
H J Almquist, F E Booth Company Labora 
tones, Emery ville, Calif , A D Holmes, Univer- 
sity of Massachusetts, Amherst, Mass 
Nominating Committee — Harold Goss, Chair- 
man, University of California College of Agricul- 
ture, Davis, Calif , H G Day, Indiana Univer- 
sity, Bloomington, Ind , L A M award, Cornell 
University, Ithaca, N A' , II P Pierce, Um- 
xersity of Vermont College of Medicine, Burling- 
ton, Vt , Pearl Sav anson, Iowa State College, 
Ames, Iowa 

PAST-OFFICERS 

1983 L B Mendel, President, II C Sherman, 
Vice-President, J R Murlin, Secretary-Treas- 
urer, E F DuBois.M S Rose, Councilors 1934 
J R Murlin, President, E F DuBois, Vice- 
President, Icie G Macy, Secretary, W M 
Boothby , Treasurer, A H Smith, Agnes Fay 
Morgan, R M Betbke, Councilors 1935 J R 
Murlin, Presidents F DuBois, Vice-President, 
Icie G Maca, Secretary, G R Cow gill, Treas- 
urer, A II Smith, R M Bethke, L A Maynard, 
Councilors 1936 E F DuBois, President, Mary 
Swartz Rose, Vice President, G R Cow gill, 
Treasurer, Icie G Maca, Secretary, R M 
Bethke, L A Maynard, C A Elvehjem, Coun- 
cilors 1937 Mary S Rose, President, E V 
McCollum, Vice-President, G R Coavgill, 
Treasurer, Icie G Macy, Secretary, L A May- 
nard, C A Elxehjeai, P E How e, Councilors 
1938 E V McCollum, President, T M Carpen- 
ter, Vice President, G R Cow gill, Treasurer, 
L A Maynard, Secretary, C A Elvehjem, P 
E Howe, Helens Mitchell, Councilors 1939 
H C Sherman, President, T M Carpenter, 
Vice-President, G R Coavgill, Treasurer, L A 
Maynard, Secretary, P E II gave, Helfn S 
Mitchell, \ H Smith, Councilors 1940 
Thorne M Carpenter, President, A G Hogan, 


Vice President, L A Maynard, Secretary, VV 
II Sebrell, Jr , Treasurer, Helen S Mitchell, 
Arthur H Smith, Lydia J Roberts, Councilors 
1911 A G Hogan, President, L A Maynard, 
Vice-President, Arthur H Smith, Secretary, 
W II Sebrell, Jr , Treasurer, T H Junes, 
LydiaJ Roblrts, H B Lewis, Councilors 1942 
L A Maynard, President, H B Lewis, Vice- 
President, Arthur H Smith, Secretary, W II 
Sebrell, Jr , Treasurer, Lydia J Roberts, 
Geneviea’e Stearns, T II Jukes, Councilors 
1943 II B Leavis, President, Icie G Macy-Hoob- 
LER.Vice President, Arthur H Smith, Secretary, 
Lydia J Roberts, Genevifve Stearns, T H 
Jukes, Councilors 1944 Icie G Macy-Hooblbr, 
President, Wai C Rose, Vice-President, Arthur 
H Saiith, Secretary, E M Nelson, Treasurer, 
Genevieve Stearns, T H Jukes and C A 
Elvehjem, Councilors 1945 War C Rose, Presi- 
dent, Arthur II Saiith, Vice President, H E 
Carter, Secretary, E M Nelson, Treasurer, 
T H Jukes, C A Elvehjem, D W Woolley, 
Councilors 1946 Arthur H Smith, President, 
R M Bethke, Vice President, H E Carter, 
Secretaiy, E M Nelson, Treasurer, C A El- 
vehjem, D W Woolley, II J Alaiquist, 
Councilors 

CONSTITUTION 

1 The name of the proposed society is the 
“American Institute of Nutrition ” 

2 The purposes of the society are to further the 
extension of the knowledge of nutrition and to 
facilitate personal contact between investigators 
in nutrition and closely related fields of interest 

3 The management of the American Institute of 
Nutrition shall be vested in a council consisting 
of the President, Vice-President, Secretary, Treas- 
urer and three additional members 

BY-LAWS 

Article I — Membership 

Section 1 Eligibility fot membership Members. 
Qualified investigators who have independently- 
conducted and published meritorious original in- 
vestigations m some phase of the chemistry or 
physiology of nutrition and xvho have shown a 
professional interest m nutrition for at least 5 
years shall be eligible for membership in the So- 
ciety 

Sec 2 Nomination Nominations for member- 
ship shall be made and seconded by members of 
the Society on blanks furnished by the Secretary 
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Nominations shall be submitted to the Council 
who shall determine eligibility and make recom- 
mendation to the Society at a regular meeting 
Sec 3 Election to membership A A nominee foi 
membership may be voted for by ballot at any 
meeting of the Society after the Council has re- 
ported its findings on lus ehbililv B A majouty 
of the ballots cast shall elect 
Sec 4 Forfeituio If a majority of the Council 
after due notice to the member in question and 
opportunity for a heaimg, shall decide that the 
interests of the Society require the expulsion of a 
member, the Secrctarv shall send a notice of this 
decision to each member at least two weeks before 
the next annual meeting At tins meeting the Sec- 
retary shall, on behalf of the Council, piopose the 
expulsion, and if two-thirds of the members pres 
ent vote for it, the rncmbei shall be expelled, lus 
assessment foi the current year shill be returned 
to him, and he shall cease to be a member of the 
Societj 

Article II — Meetings and Quorum 

Section 1 Annual The annual meeting of the 
Society shall be held on the date fixed by the 
Certificate of Incorporation 
Sec 2 Special A special meeting may be called 
at any time by the Piesideut, or in case of lus 
absence or disability, by the Vice-President, and 
must be called at the request in writing of a 
majority of the Council oi fifty members of the 
Societj Notice specifying the purpose of such 
meeting shall be mailed to each member at least 
ten days previous thereto The Council shall select 
the places at w Inch meetings shall be held 
Sec 3 Quorum Thirty members shall consti- 
tute a quorum at all meetings of the Society, but 
n the absence of a quorum any number shall be 
sufficient to adjourn to a fixed date 

Article III — Officials 

Section 1 Officers The officers shall be a Presi- 
dent, and a Vice-President, who shall be elected 
annually, and a Secretary and Treasurer, each of 
whom shall be elected to serve for a term of three 
years These officers shall be elected by the mem- 
bers of the Society Their terms of office shall com- 
mence on July 1 of the yeai in which they are 
elected 

Sec 2 Council The officeis so selected and three 
additional members, one of wdiom shall be elected 
at each annual meeting to seive a term of three 
years, shall constitute a Board of Trustees and 
shall be known as ‘The Council ' (When this pro- 
vision is first put into effect one member shall be 
elected for 1 year, one for 2 years and the third 
for 3 years ) 

Sec 3 Duties of Officers The powers and duties 


of the officers elected by the Society shall be such 
as usually devolve upon their respective positions 

Article IV — The Council 

Section 1 Powers The general management of 
the Society during the intervals between meetings 
shall be vested in the Council, which shall re gu 
larly perform the ordinary duties of an executive 
eommittee and possess all the powers conferred 
upon the Board of Trustee-, of an educational insti- 
tution i bartered by the Education Department of 
the University of the State of New York 4. perma- 
nent charter was issued to the American Institute 
of Nutrition undei date of November 1G, 1934 

Si c 2 Reports The Council shall report to the 
Society' its findings on the eligibility of candidates 
for membership, and on all charges of a violatioa 
of tliesi By-Laws 

Vrticil V — Nominating Committee 

Section 1 ][cmbcrslup V The Nominating 
Committee sli ill consist of fiv e members appointed 
for the coming yeir by the retiring President 
Members who have served on the Nominating 
Committee for two consecutive years shall be in 
eligible for re ippomtment until after a lapse of 
one year B The President shall designate one 
member to be Chairman of the Nominating Com- 
mittee 

Sec 2 Nomination of Officials A The Nominat- 
ing Committee shall make at least one nomination 
for each of the four offices, for each of the addi- 
tional positions on the Council to be filled by vote 
of the members and for each of the positions on the 
Editorial Board to be v icated at the time of the 
annual meeting Any member of the Institute may 
submit nominations to the Nominating Committee 
for its consideration along with those nominations 
made by the members of the Nominating Commit- 
tee B The nominations by the Nominating Com- 
mittee shall be transmitted to the Secretary at 
least six w eeks before the annual meeting at which 
they are to be consideied C The Secretary shall 
send to every member, at least two weeks before 
the annual meeting, a printed ballot containing 
the list of nominees and space for such additional 
names as the member wishes to propose, and at 
the same time shall notify the members that they' 
may vote by mail, returning to the Secretary the 
marked ballot in the envelope provided, at such a 
time and place as the Secretary may' designate, or 
the ballot may be delivered to the Secretary at the 
beginning of the business session at w hich the elec- 
tions are to take place 

Sec 3 Election of Officials A 4t the beginning 
of the business session the Secretaiy shall present 
to the tellers, appointed by the President, the 
ballots submitted by' the members and the ballots 
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sinll be counted forthwith B A majority of votes 
cast shall be neccssarx to elect in official 

Sec 4 Filling of Vacancies A The Nonnn iting 
Committee shall fill all vacancies m elective posi- 
tions except such as maj occur at a meeting of the 
Society B The President of the Society shall fill 
all xacancies m appointive positions 

Article VI — / inaiicml 

Section 1 Dues The dues shall be the annual 
cost of subscription to The Journal of Nutrition 
for members plus an annual assessment w Inch shall 
be determined bj majontj vote at the aunual 
meetings, upon recommendation of the Council, 
aud shall bo due within a month after the annual 
meeting A member on attaining the age of 65 maj 
elect to be relieved from all financial obligations to 
the Institute including subscription tol he Journal 
of Nutrition 

Sec 2 Expenditures No expenditures from the 
general funds of the Societj except those required 
in the performance of the ordinary official duties 
shall be made except bj vote of the Societj or the 
Council 

Sec 3 Penalty for non payment of dues A 
Members in arrears for dues for two consecutive 
i ears shall forfeit their membership B Deliu 
quent members maj be reinstated by the Council 
provided all indebtedness to the Societj is liqui 
dated 

Article VII — l he Journal of \ ulrition 

Section 1 Tho American Institute of Nutrition 
designates The Journal of Nutrition as its official 
organ of publication 

Sec 2 In accordance with the expressed wish of 
the Wistar Institute of Anatomj' and Biologj’, 
owner and publisher of The Journal of Nutrition, 
the American Institute of Nutrition shall nomi- 
nate members of the Editorial Board for its official 
organ A The editorial management of The Jour 
nal of Nutrition shall be xested in an Fditorial 


Board consisting of an Editoi and twelve Board 
Members B The Editor shall be chosen by the- 
Editorial Board to serve i term of five years begin- 
ning Julj 1 of the year m which ho is chosen, and 
shall bo eligible for rcclection The Editor shall 
have the powei to designate one of the Board 
Members to servo as his assistant, and such an ap- 
pointee shall be called Associate Editor C Three 
members of the Institute shall be nominated by 
the Nominating Committee for membership on the 
Editorial Board each yeai to serve a term of four 
years, replacing three retiring members and taking 
office May 1 of the j ear in w filch they are elected 
In the event of a vacancy in the membership of the 
Editorial Board occurring thiough death oi otliei 
reason, the Nominating Committee, for each such 
vacancy to be filled shall make an additional nomi- 
nation In this event the nominees elected who 
leceive the greatest number of votes shall seive 
the longest tcina of vacancies to be filled D Re- 
tiring members of the Editorial Board shall not be 
eligible for reiioniination until one year after their 
retirement 

Article VIII — Papers on Scientific Subjects 

Section 1 The Secretary shall be authorized to 
arrange programs for the scientific sessions at 
the annual meetings 

Articlf I X— Changes m Conslilutionand 
By Laws 

Slction 1 Proposed changes in the Constitution 
and By Laws must be sent in writing to the Secrc- 
tarj it least one month before the date of the 
meeting at which they are to be considered, and 
must be signed b\ at least thiee members The 
Secretary shall send a printed copy of any pro 
posed change to each member at least two weeks 
before the next meeting and shall notify all mem- 
bers that they may vote by proxy 

Slc 2 If at this meeting two tlmds of the votes 
east shall favor the proposed change, it shall be 
made 


THE AMERICAN ASSOCIATION OF IMMUNOLOGISTS 

Founded June 19, 1918, Membei of Fedeiahon 19J t 2 


OFFICERS, 1947-1948 

President — Llox d D Felton, National Insti- 
tute of Health, Bethesda 14, Md 

Vico President — Mich eel Heidelbercer, Col- 
lege of Phj sicians and Surgeons, 630 West 16Sth 
St , New York, N Y 

Sccictary — Arthur F Coca, Lederle Laboia- 
tones, Pearl River, N \ 


Treasure i — Alfred J Weil, Lederle Laborato- 
ries, Pearl River, N Y 

Council— Jacques J Bronfenbrenner, Paul 
R Cannon, Geoifrex Edsall, Ixxrl F Meyer 
Sanford B Hooker, ex officio 

PAST OFFICERS 

Presidents — 1913 Gerald B Webb 1915 James 
W Jobbing 1916 Richard Weil 1917 John A 



562 


FEDERATION PROCEEDINGS 


Kolmer 1918 William II Park 1919 IIans 
Zinsser 1920 Rufus I Cole 1921 Frederick 
P Gay 1922 George W McCoy 1923 II 
Gideon Wells 1924 Frederick G Novi 1925 
Wilfred II Manwaring 192G Ludvio Hek- 
toen 1927 Karl Landsteiner 1928 Eugene 
L Opie 1929 Oswald T Avery 1930 Stanhope 
Bayne-Jones 1931 Alphonse R Dociilz 1932 
Augustus B Wadsworth 1933 Thomas M 
Rivers 1934 Francis G Blike 1935 W ui- 
held T Longcope 193G S in ford B Hooker 
1937 Carl TenBroeck 1938 Doe u d T Fraser 
1939 George P Berry 1940 Pxul R Cvnnon 
1941 Karl F Meyer 1912-1945 J\ cquls J 
Bronfenbrenner 1945-1917 Miciivel IIeidel- 
berger 

Vice-Presidents — 1913-1915 George W Ross 
1915 George P S inborn 1916 John A Kolmeii 
Secietanj — 1913-1918 Martin J Sinott 
Treasurer — 1913-1918 Willvrd J Stoni 
Secretary -Treasurer — 1918-1915 Arthur F 

Coca 

CONSTITUTION 

(As tevised May, 1947 ) 


Article I 

Section 1 This Association shall be called The 
American Association of Immunologists 

Section 2 The object of the Association shall be 
to promote the know ledge of immunology , chemo 
therapy, virology and related disciplines, and to 
facilitate contact between investigators in those 
and related fields 

Article II 

Section 1 The Association shall be governed 
by a Council which shall consist of the Officers of 
the Association, four Councillors, and a representa- 
tive of the Board of Editors of the Journal of 
Immunology 

Section 2 The Officeis of the Association shall 
be a President, a Vice President, a Secretary , and 
a Treasurer 

Section 3 The President, the Secretary, and the 
Treasurer shall be elected at the regular annual 
meeting of the Association to serve for one year 
They shall take office the day after the end of the 
annual meeting 

Section 4 The President shall not serve for 
more than one year consecutively The Secretaiy 
and the Treasurer are eligible for reelection 

Section 5 The outgoing President shall serve as 
Vice President for the year subsequent to his 
Presidency 

Section 6 The Editors of the Journal of Im- 


munology shall designate annually one out of their 
number as their representative with power to vote 
in the Council of the Association 
Section 7 One Councillor shall be elected each 
year to serve for four years No Councillor may be 
leclected until one year after Cvpiration of hi 3 
term He may, however, serve in any other elective 
office immediately after expiration of his term as 
Councillor 

Section S The Piesulcnt shall appoint a Nom- 
inating Committee of tin ee (or more) members not 
holding executive office in the Association and shall 
designate the Chan man The Nominating Com 
imttec sh til make it Ic ist one nomination for each 
of the offices Xomin itions made by the Nominating 
Committee shall be truismitted to the Secretary 
at le ist six weeks before the annual meeting The 
Secret try shall send to every member of the 
Association, at leist (four) weeks before the 
annual meeting, i billot containing the list of the 
nominees tnd spue cs for such additional nominees 
as the members might wish to propose 
Slction 9 The members may vote by mail 
Ballots sent by null must be in the hands of the 
Secretary before the opening of the annual meeting 
Alternatively , members may vote at the annual 
meeting At the annual meeting the Secretary shall 
present to tellers appointed by the President, all 
ballots received by him 
Section 10 A plurality of votes shall be 
sufficient for election 

Section 11 It is the duty of the Council to 
conduct the business of the Association 
Section 12 Should a vacancy occur in the 
Council other than by expiration of term of service, 
the Council may elect a member to fill the vacancy 
until the next regular meeting 
Section 13 The Vice President shall substitute 
for the President when necessary If a vacancy 
should occur in the offices of the Secretarv or 
Treasurer the Council may elect a member to fill 
the vacancy for the unexpired portion of the term 
Section 14 In case of equal division of votes, 
the President shall cast the decisive ballot 

Article III 

Section 1 The Association shall consist of 
active membeis, members emeriti, and honorary 
members 

Section 2 Any qualified person engaged in the 
study of problems related to the purpose of the 
Association shall be eligible to active membership 
Section 3 Candidates for active membership 
shall be nominated by two members of the Associa- 
tion on blanks furnished by the Secretary Appli- 
cations must be accompanied by letters of recom- 
mendation of the sponsors, a curriculum vitae, 
reprints of publication and othei suitable evidence 



VMLRICVX VSSOCI YTION 01 IMMUNOLOGISTS 


503 


of fitness Nominations m, to bo submitted to the 
Council w Inch ahull determine eligibility and sli ill 
post u hat of candid Uts it the tnnu tl meeting Tlic 
membership slnll elect new members bv m qority 
aote 

Section 4 ITifure to pax dues for (luce sue- 
cessixe yeirs slnll annul membership However, 
the Council may reinst itc i member if in icccpt- 
uble e\pl illation is submitted 

Section 5 If a 2/d majority of the Council 
decides tint the interests of the Society require 
the repulsion of i member, the Secretary slnll 
notify the alTccted member in writing of the 
charges The Council slnll lllow n reisoinble lime 
for the present ition of his defence before ictuig 
Upon recommendation of a 2/3 majority' of the 
Council, the Secret ir\ shall send a notice of the 
decision to each actixe member it least three weeks 
before the nevt uiiiuil meeting U this meeting 
the Secretary shall, on bchilf of the Council, pro 
pose the expulsion, and on a two thirds yote of the 
members present, the member shall be expelled, 
his assessment for the current year shall be re- 
turned and he shall cease to be i member of the 
Society 

Section 6 V member on ittauiing the ige of 
sixty fixe years may elect to accept the status of 
member emeritus Vs such lie shall retain voting 
prix ilcges but shall be relieved of all financial 
obligations to the Association mcluding subscrip 
turn to the Journal of Immunology and the Federa 
tion Proceedings 

Section 7 The Council may nonnuatc for 
honorary membership persons of extraordinary 
achiex ement in the field of endeavor of this Vssocia 
tion Election to honorary membership shall follow 
the same procedure as that for election for office 
m the Association, and the Secretary, on order of 
the Council shall place nominations for honorary 
membership on the annual ballot 

Article IV 

Section 1 The members present at the annual 
meeting of the Association shall constitute a 
quorum 

Section 2 A quorum of the Council for the 
transaction of all business shall be three 

BY-LAWS 

1 V regular meeting of the Association shall be 
held annually at such time and place as the Council 
shs.ll determine 

" Special meetings of the Association may be 
held at the discretion of the Council 


3 Regular and special meetings shall be open to 
ill members of the Assoeiation 

I V meeting of the Council shall be held before 
e ich annual session of the Association 

5 The Pist Presidents shall have the right of 
attending, without xotc, the meetings of the 
Council 

6 The President may appoint a Past President 
is pro tempore Councillor at any stated meeting 
of the Council at x\ Inch a quorum is not present 

7 The Council may transact, and vote by mail 
on, such business as cannot be conveniently trans- 
ited it meetings 

S The fiscal year of the Vssociation shall begin 
Vpril first 

9 The Secretary shall arrange the program for 
the scientific meetings, w ith the advice of the other 
officers of the Association Papers intended for 
presentation at the meetings shall conform to the 
standards of the Journal of Immunology In case of 
doubt, the Secretary shall have the right to submit 
papers to the scrutiny of two members of the 
Editorial Board of the Journal of Immunology , 
whose decision shall be final 

10 The dues of the Vssociation shall bo deter- 
mined annually bv the Council and shall include 
subscription to the Journal of Immunology 

II Proposed changes in the Constitution and 
By-Laws must be submitted in writing to the 
Secretary The President shall then appoint a 
Committee of at least three members which shall 
communicate its recommendations to the Secre 
tary 

12 Recommendations of such Committees shall 
be sent to the membership of the Association by 
the Secretary w ith the annual ballot A change 
m the Constitution and the By Laws shall require 
a two thirds majority of the members casting 
votes either by mail or at the annual meeting 

13 The Journal of Immunology, which is the 
property' and official organ of this Association, 
shall be administered for the Association by an 
Editorial Staff 

14 The Editorial Staff shall be organized and its 
members shall be elected by or may be removed by 
a majority vote of the Council of the Association 

15 If by force of circumstances it should be 
impossible to have an annual meeting, election of 
Officers and Council may be held entirely by mail 
If this also should prove to be impossible, the 
Council may direct the Officers to continue m their 
Offices until such time as elections can be held 

16 The Council shall adopt temporary rules for 
the transition period after the adoption of the 
amended Constitution 
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ALPHABETICAL LIST OF ALL MEMBERS OF THE SIX SOCIETIES 

The parenthesis following each listed name gives the Society affiliation and year of election 

(1) The American Physiological Society 

(2) The American Society of Biological Chemists 

(3) The American Society for Pharmacology and Experimental Therapeutics 

(4) The American Society for Experimental Pathology 

(5) The American Institute of Nutrition 

(6) The American Association of Immunologists 


HONORARY MEMBERS 

Adrian, E D Dept of Physiology, Cambridge 
University, Cambridge, England (1, 1946) 
Castaneda, M Ruiz, M D Investigaciones Medi- 
cas, Hospital General, Mexico, D F Director, 
Department of Medical Research (6, 1942) 
Chopra, R N , M A , M D , Sc D (Cantab), 
FRCP (London) PIE School of Tropical 
Medicine, Calcutta, India Director, Professor 
of Pharmacology (3, 1938) 

Dale, H H The Wellcome Trustees, Dilke House, 
Malet St , London, W C , England (3, 1920) 
Hektoen, Ludvig, M D 629 S Wood St , Chicago, 
111 President, Chicago Tumor Institute (6, 
1919) 

Hitchens, Arthur P , M D Public Building, 
Wilmington 33, Del Hca'lh Commissions , 
Wilmington, Del (6, 1913) 

Houssay, Bernardo A , M D Viamonte 2790, 
Buenos Aires, Argentina Director, and Professor 
of Physiology (1, 1942) 

Huntoon, F M , M D Woodbndge, Conn (6, 
1918) 

Krogh, August Juliane Maranesvcj 34, Copen- 
hagen, Denmark (1, 1946) 

Lapicque, L Laboratory of Physiology, The Sor- 
bonne, Pans, France (1, 1946) 

Loewi, Otto, M D New York University College 
of Medicine, 477 First Ave , New York City 
Research Professor in Pharmacology (3, 1941) 
McCoy, George Walter, M D Louisiana State 
University Medical School, New Orleans 
Director, Department of Public Health (6, 
1916) 

Novy, Frederick G , M D , Sc D , LL D 721 
Forest Ave , Ann Arbor, Mich Dean Emeritus 
and Professor Emeritus of Bacteriology, Medical 
School, University of Michigan (6,1920) 
Orbeli, L A Academy of Sciences of the USSR, 
Moscow, USSR (1. 1946) 

Sherrington, Sir Charles S , 0 M , Sc D , M D , 
F R S “Broomside,” Valley Road, Ipswich, 
England Former Wayneflete Professor of Physi- 
ology, Oxford University, Former President of 
the Royal Society (1, 1904) 


Sordelh, A Institute of Bacteriology, Depart 
meat of Public Health, Buenos Aires, Argentina 
Director (6, 1942) 

MEMBERS 

Abramson, David I , M D Depirtment of Meih 
une, liimcrsity of Illinois, Chicago 12 As 
sislanl Clinical Professor, U tending Physician, 
flutes Veterans Hospital, Associate Physician, 
Michael Rccsi Hospital (1, 1937) 

Abramson, Harold A , M D 133 E oSth St , 
New York City Assistant Professor of Physi- 
ology, College of Physicians and Surgeons, 
Columbia University (1, 1930, 2, 1934) 

Abreu, Benedict E , M S , Ph D , Division of Phar- 
macology, Univ of California Medical School, 
San Francisco Assistant Professor of Pharma- 
cology (3, 1941 ) 

Acheson, George H , M D Harvard Medical 
School, 25 Shattuck St , Boston, Mass Associate 
m Pharmacology (1, 1942, 3, 1945) 

Adams, Georgian, M A , D Sc United States De- 
partment of Agriculture, Washington 25, D C 
Senior Expei unenl Station Administrator, Office 
of Experiment Stations (5, 1946) 

Adams, John M , M D Department of Pedi- 
atrics, W 205 University Hospital, University 
of Minnesota, Minneapolis Associate Professor 
of Pediatncs (4, 1947) 

Adams, Mildred, M A , Ph D Tahamine Labora- 
tory, Clifton, N J Research Chemist (2, 
4934) 

Adams, R Charles, M D , CM, MS (Anes- 
thesiology), Mayo Clinic, Rochester, Minn 
Instructor m Anesthesia, Mayo Foundation, 
University of Minnesota Member of Mayo 
Clinic Staff, Section on Anesthesia (3, 1942) 
Adams, W Lloyd, M D , Ph D , 134 Tamarack Rd , 
Stapleton 4, N Y US Public Health Sen ice, 
Staten Island, N Y (3, 1942) 

Adams, Wright R , B S ,M D Dept of Medicine, 
University of Chicago, Chicago 37, 111 lssoci 
ate Professor of Medicine (1, 1946) 

Addis, Thomas, M D , M R C P Lane Hospital, 
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San Francisco, Cilif Professor of Medicine, 
Stanford University (1, 1922) 

Addison, William H F,MD School of Medi- 
cine, University of Pennsylvania, Philadelphia 
Professor of Histology and Embryology (I, 
192S) 

Wes, Harlow Whiting, Ph D Bov 731, Emory 
Unn ersity , Go (1,1915) 

Adler, Harr) F , M S , Ph D , M D Chief, Dept 
of Physiology, School of Vvntion Medicine, 
Randolph 1 icld, Texas, (1, 1913) 

Adolph, Edward Frederick, Ph D School of 
Medicine and Dentistry, University of Roches- 
ter, Rochester, N Y lssociatc Professor of 
Physiology (1, 1921) 

Adolph, William H , Ph D \ caching University , 
Peiping, China Profcssoi of Biochemistry (2, 
1916, 5, 1931) 

Ahlquist, Raymond P, MS, PhD Dept of 
Pharmacology , Um\ of Georgia School of Medi- 
cine, Augusta Associate Professor of Pharma- 
cology (3, 1915) 

Albancse, Anthony A , Ph D G 7 Ton er Laby , 
Children’s Medical Service, Bellevue Hospital, 
Non Aorh, X Y lssi slant Professor of Pedi- 
atric Biochemistry, Hew York Unuersity College 
of Medicine (2, 19-14) 

\lbaum, Harry G , V B , M Sc , Ph D Brooklyn 
College, Bedford Avenue and Avenue If, Brook- 
lyn, X Y Issislant Professor of Biology 
(2, 1917) 

Albert, A , M A , Ph D , M D Mayo Foundation, 
Rochester, Mtnn Research lssociatc (1, 
1917) 

Albritton, Errett C , M D George Washington 
University Medical School, 1339 H St , X IV , 
Washington, D C Professor of Physiology and 
Head of the Department of Physiology (1, 1933) 
Alexander, Robert S , A B , M A , Ph D School 
of Medicine, Western Reserve Umv , 2109 Adel- 
bertRoad, Cleveland, Ohio Instructor in Physi- 
ology (1, 1916) 

Algire, Glenn H , M D Xational Cancer Insti- 
tute, Bethesda, Md Senior Assistant Surgeon, 
U S Public Health Service (1,1915) 

Allan, Frank N , M D Lahey Clime, 605 Com- 
monwealth Ave , Boston, Mass Co director of 
the Medical Department (4, 1930) 

Allen, Charles Robert, Ph D University of 
Texas, School of Medicine, Galveston Assislanl 
Professor of Department of Anesthesiology (1, 
1913) 

Allen, Frank W , Ph D 1557 Life Science Build 
m £, University of California, Berkeley , Calif 
Associate Professor (2, 1917) 

AHen, Frederick M, MD 1031 Fifth Ave, 
York City Professor of Medicine, Poly 
cltmc Medical School and Hospital (1, 1924, 
4 < Poor to 1920) 


Allen, J Garrott, M D University of Chicago, 
University Clinics, Chicago, 111 Instructor m 
Surgery (1, 1043) 

Allen, Lane, MS, Ph D , M D University of 
Georgia School of Medicine, University Place, 
Augusta Associate Professor of Anatomy 
(1, 1939) 

Allen, Shannon C, PhD 6914 Armour Drive, 
OaklanjJ 11, Calif Pharmacology Laboratory, 
IPcstcrti Regional Research Laboratory , Albany 6, 
Calif (l, 1015) 

Allen, Thomas H , Ph D College of Physicians 
and Suigcons, Colunibn University, 630 168th 
St , Xen Aork 32, N A Instructor in Physi- 
ology (1, 1917) 

Allen, Willard M , M D Washington University 
School of Medicine, 630 S Kmgshighway Blvd , 
St Louis, Mo Professor of Obstetrics and 
Gynecology (1, 1934) 

Allen, William F , Ph D , D Sc University of 
Oregon Medical School, Portland Professor 
Emeritus of Anatomy (1, 1929) 

Allcs, Gordon A , MS, Ph D 770 S Arroyo 
Parkway, Pasadena, Calif Lecturer m Phar- 
macology, University of California Medical 
School, San Francisco, and Research Associate 
tn Biology, California Institute of Technology, 
Pasadena (1, 1932,3, 1941) 

Ailing, Eric L , M D School of Medicine and 
Dentistry , University of Rochester, Rochester 
7 X A Associate in Radiology (1, 1947) 
Allison, James B , Ph D Rutgers Umv , New 
Brunswick, New Jersey Dnccloi, Bureau of 
Biological Research (2, 1946) 

Almquist, Herman J ,Ph D F E Booth Co Labo- 
ratories, 1290 Powell St , Emeryville, Calif 
Director of Research (2, 1937, 5, 1937) 

Alvarez, Walter C , M D Mayo Clinic, Roches- 
ter, Minn Professor of Medicine, Mayo Foun- 
dation (1, 1917,3, 1921) 

Alving, Alf Sven, M D Billings Hospital, Uni- 
versity of Chicago, 950 E 59th St , Chicago, 111 
Associate Professor of Medicine (1, 1939) 
Amberg, Samuel, M D Mayo Clinic, Rochester, 
Minn Associate Professor of Pediatrics, Mayo 
loundahon (1, 3903, 2, 3906, 3, 3909) 
Amberson, William R , Ph D University of 
Maryland School of Medicine, Baltimore Pro- 
fessor of Physiology (1, 1924) 

Ambrose, Anthony M , M S , Ph D Western Re- 
gional Research Laboratory, S00 Buchanan St , 
Albany, Calif Pharmacologist, U S Depart- 
ment of i gncullurc, Bureau ol Agricultural 
Chemistry and Engineering , (3, 1937) 

Amoss, Harold L , M D M S , Dr P H , Sc D 6S 
Deerfield Drive, Greenwich, Conn (4, 1922, 

G, 1917) 

Andersch, Marie A , Ph D University Hospital, 
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Baltimore, Md Biochemist, University Hospital, 
Instructor m Medicine, University of Maryland 
(2, 1940) 

Andersen, Dorothy H , M D Babies Hospital, 
Broadway and 167th St , New York City 
Associate m Pathology, Columbia University 
(4, 1935) 

Anderson, Evelyn M , M V , M D 7206 Blair 
Rd,NW, Washington 12, D C (1, 1934) 
Anderson, Hamilton H , MS, M D ~ Pharma- 
cology Laboratory, Umv of California Medical 
School, San Francisco Professor of Pharma- 
cology (3, 1931) 

Anderson, Oscar Daniel, Ph D Dept of Psychol- 
ogy, Cornell Univcisity , Itlnca, N \ (1, 1939) 

Anderson, Rudolph J , Ph D Sterling Labora- 
tory, Yale University, New Haven, Conn 
Professor of Chemistry (2, 1915) 

Anderson, W A D , M A , M D Marquette 
University School of Medicine, Milwaukee, 
Wis Professor of Pathology and Bacteriology 
(4, 1941) 

Anderson, William E , M A Eastern State 
Farmers’ Exchange, Westbrook Farm, Rockville, 
Conn Biochemist (2, 1931, 5, 1933) 
Andervont, H B , Sc D National Cancer Insti- 
tute, Bethesda, Md Biologist, U S Public 
Health Service (4, 1939) 

Andrews, James C , Ph D University of North 
Carolina, Chapel Hill Professor of Biological 
Chemistry and Nutrition (2, 1925) 

Andrus, E Cowles, M D 24 E Eager St , Balti- 
more 2, Md Assistant Visiting Physician, 
Associate Professoi of Medicine, Johns Hopkins 
University (1, 1925) 

Anfinsen, Christian B , Jr , M S , Ph D Medical 
Nobel Institute, Hantveikargatan 3, Stockholm, 
Sweden Associate in Biological Chcmistiy, 
Hai vard Medical School (2, 1946) 

Angerer, Clifford, Ph D Ohio State University, 
Columbus Associate Piofcssor of Physiology 
(1, 1943) 

Angevine, D Murray, M D Umv of Wisconsin 
Medical School, Madison, Wis Professor of 
Pathology (4, 1940) 

Ansbacher, Stefan, M S , D Sc 17 Loci Court, 
Rockville Centre, N Y (2, 1939) 

Anson, Mortimer L , Ph D Continental Foods, 
Inc , Hoboken, N J Duector of Chemical 
Research (2, 1937) 

Apperly, Frank L , M A , D Sc , MD, FRCP 
Medical College of Virginia, Richmond Profes- 
sor of Pathology (4, 1936) 

Archibald, Reginald M , M A , Ph D , MD 
School of Hygiene and Public Health, Johns 
Hopkins University, 615 N Wolfe Street, Balti- 
more 5, Md Professoi of Biochemist) y (2, 
1947) 


Arkin, Aaron, M A , M D , Ph D Suite 2006, 
25 E Washington St , Chicago, 111 Rush 
Professor of Medicine, U of III Prof and Chair- 
man, Dept of Medicine, Cook County Graduate 
School (1,1914,3,1919) 

Armstrong, Philip B , AI D College of Medicine, 
Syracuse Umv , S> racuse 10, N Y Professor of 
Anatomy (1, 1915) 

Armstrong, W D , M S , M D , Ph D 17 Medical 
Sciences Bldg , lhuversit\ of Minnesot i, Min 
neapolis Piofessoi and Head of Physiological 
Chemist) y (2, 193S) 

Arnold, Aaron, M S , Ph D Sterling Winthrop 
Reseai ch Institute, Rensselaer, X A Head of 
Nutritional Research Labo) atony (5, 1947) 
Arnold, Lloyd, AM, M D 1538 E 57th St , 
Chicago, 111 (4, 1930, 6, 1925) 

Arnow, L Earle, Ph D , M D Medical Research 
Division, Sharp and Dohme, Glenolden, Pa 
Director of Research (2, 1940) 

Aronson, Joseph D , M D Phipps Institute, 
University of Pennsylvania, Philadelphia 4 
Associate Professor of Bacteriology (4, 1927, 
6, 1925) 

Artom, Camillo, M D Bowman Gray School of 
Medicine, Winston-Salem, N C Professor of 
Biochemistry (2, 1944) 

Ascham, Leah, Ph D Kansas State College, 
Manhattan Professor, School of Home Eco 
nomics (o, 1935) 

Asenjo, Conrado F , Ch E , M S , Ph D School 
of Tropical Medicine, San Juan, Puerto Rico 
Issociate Professor of Chemistry and Head of 
Department of Chemistry and Nutrition, School 
of Tropical Medicine of the University of Puerto 
Rico under the Auspices of Columbia Unuersity 
(2, 1944) 

Ashburn, Llewellyn L , M D National Institute 
of Health, Bethesda 14, Md Senior Surgeon, 
U S Public Health Service (4, 1947) 

Ashby, Winifred M , Ph D 305 10th St , N E , 
Washington, D C Senior Scientist, Federal 
Security Agency (St Elizabeth’s Hospital ) 
(6, 1923) 

Ashman, Richard, M S , Ph D School of Medi- 
cine, Louisiana State University, New Orleans 
Professor of Physiology (1, 1925) 

Astwood, Edwin Bennet, M D , CM, Ph D 
Pratt Diagnostic Hospital, 30 Bennet St , Bos- 
ton, Mass Research Professor of Medicine at 
Tufts Medical School (1, 1939) 

Atkin, Lawrence, Ph D Wallerstein Labs , ISO 
Madison Ave , New York 16, N Y Research 
Chemist (2,1946,5, 1946) 

Aub, Joseph C , M D Harvard Medical School, 
Boston 15, Mass Piofcssor of Research Medicine 
(1, 1919, 5, 1933) 

Auer, John, M D 1402 S Grand Blvd , St Louis, 
Mo Professor of Pharmacology and Director 
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of the Department, St Louis University School 
of Medicine (l, 1905,3, 190S) 

Austin, J Harold, MD 711 Maloney Clinic, 
3oth and Spruce Sts , Phil ulclplii i, Pa Direc- 
tor, Pepper Laboratory (2, 1922) 

Austin, Richard Sisson, M D Cincinnati General 
Hospital, University of Cincmuati, Cincinnati, 
0 Professor of Pathology (i, 1927) 

Arer), 0 T, MD, SeD, LLD Hospital of 
the Rockefeller Institute, OGtli St and York 
He , New York Citj 1 [ember Emeritus, 

Rockefeller Institute for Medical Research 
(f, 1921, 6. 1920) 

lxtma>er, Joseph H , US, V M , Ph D Unt- 
versitj ot Puerto Rico, ltio Piedris, Puerto ltieo 
1‘rojtssor of Chemistry (3, 1935) 

A>o, Corrado, M D 750 S St ite St , Elgin, 111 

(6. 1941) 

Babkin, B P, MD, DSc, TRSC McGill 
University, Montreal, Canada Professor of 
Physiology (1, 1924) 

Bachem, Albert, Ph D College of Medicine, 
University of Illinois, 1S53 W Polk St , Chicago 
Professor of Btophystes (l, 1933) 

Bachman, Carl, M D Department of Obstetrics, 
Umvcrsitv of Pcnnsylvnii i School of Medicine, 
Pluladelplui (2, 1941) 

Bachmann, George, M S , M D , F A C P 10SS 
Lullwatcr Road, N E , Vtlauta, Ga Professor 
Emeritus o/ Physiology, Emory 0 mi crsily School 
of Medicine (1, 1912) 

Baer, Erich, Ph D Banting and Best Depart 
meat of Medical Research, 100 College St, 
Toronto, Ontario, Canada 1 ssoctale Professor 

(2. 1942) 

Baernstem, Harr) D , M S , Ph D National In- 
stitute of Health, Bethesda, Md Senior Bio 
chemist (2, 1934) 

Baetjer, Anna M , D Sc Johns Hopkins School 
of Hygiene and Public Health, 615 N Wolfe St , 
Baltimore 5, Md Assistant Professor of Phys i 
ological Hygiene (1, 1929) 

Bahrs, Alice M , M A , Ph D The Martha Wash- 
ington Hotel, 10th and Montgomery Sts , Port- 
ed, Ore (1, 1933) 

Bailey, Cameron Vernon, M D , CM 303 E 
20th St , New York City Clinical Professor of 
Medicine, Mew York Post-Graduate Medical 
School, Columbia University (2, 1920, 5, 1933) 
Bailey, Orville T M D Harvard Univ Medical 
School, 25 Shattuch St , Boston, Mass Assistant 
Professor m Pathology (4, 1939) 

Bade), Percival, MD , Ph D Univ of Illinois 
College of Medicine, 1S53 West Polk St , Chicago 
12,111 Professor of Neurology and Neurosurgery 
(1. 1941) 

Baitsell, George Alfred, AM, PhD Yale 
University, Osborn Zoological Laby , 165 Pros- 
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poet St ,Now Haven, Conn Professor of Biology 
(1, 1015) 

Baker, A B , M D University of Minnesota 
Medical School, 19 Millard Hall, Minneapolis 
Issociute Professor and Director of Neuropsychi- 
atry and \ cm opalhology (1,1910) 

Baker, Janies A , M D New Vork State Veteri- 
lurj College, Cornell University, Ithaca, N 1 
(1, 1917) 

Baker, Roger D , M D Medical College of 
Alibama, Birmingham 5 Piofessor of Pathol- 
ogy (4, 1939) 

Baldcs, Edward J , A M , Pli D 127 Fifth Ave , 
S W , Rochester, Minn Assistant Professor of 
Physics, Mayo Foundation, Graduate School, 
L iiiicrsity of Minnesota (1, 1930) 

Baldwin, Francis Marsh, A M , Ph D University 
of Southern California, Los Angeles Professor 
of 'Zoology and Director of Experimental Marine 
Biology (1, 1919) 

Bale, William F , Ph D University of Rochester, 
School of Medicine and Dentistry, Rochester, 
N \ Associate in Radiology (1, 1943) 

Ball, Eric G , M A , Ph D Harvard Medical 
School, Boston, Mass Professor of Biochemistry 
(2, 1934) 

Ball, Howard A ,M D San Diego County General 
Hospital, N Front St , San Diego, Calif Path- 
ologisl, San Diego County General and Paradise 
Valley Hospitals (4, 1937) 

Balls, Arnold Kent, Ph D Enzyme Research Lab- 
oratory, U S Bureau of Agricultural and In- 
dustrial Chemistry, Western Regional Research 
Laboratory, S00 Buchanan St , Albany 6, Calif 
Head Chemist, Adjunct Professor, The George 
Washington University (on leave) (2, 1932) 

Bang, Frederick B , M D Johns Hopkins Hos- 
pital, Baltimore, Maryland Assistant Pro- 
fessor in Medicine (4, 1947) 

Banus, Mario Garcia, M Sc , D Sc Bright Mead 
ows, Chestcrtown, Md (1, 1927) 

Bard, Philip, AM, Ph D Johns Hopkins Uni- 
versity School of Medicine, 710 N Washington 
St , Baltimore, Md Professor of Physiology, 
Member National Academy of Sciences (1, 1929) 
Barker, H A , Ph D 3048 Life Science Bldg , 
Univ of California, Berkeley 4, Calif Professor 
of Sod Microbiology (2, 1946) 

Barker, S B , Ph D College of Medicine, State 
University of Iowa, Iowa City Associate Pro- 
fessor of Physiology (1, 1938) 

Barlow, Orpheus W , M D , Ph D R F D 
3 Warwuck Road, Winchester, N H (1, 1936, 
3, 1944) 

Barnes, B O, AM, Ph D Box 967, Station 
Hospital, K VAF, Kingman, Anz Professoi of 
Health Education, Umveisity of Denver (1, 
1932) 
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Barnes, LaVerne A , B S , MS, Ph D Naval 
Medical Research Institute, National Naval 
Medical Center, Bethesda 14, Maryland Head, 
Bacteriology Facility (6, 1931) 

Barnes, Richard Henry, Ph D Sharp <1 Dohnie, 
Glenolden, Pa Director of Biochemical Re- 
search, Medical Research Division (2, 1941 , 
5, 1944) 

Barnes, Thomas C , D Sc Hahnemann Medical 
College, Philadelphia, Penna Associate Profes- 
sor of Physiology (1,19 42) 

Barnum, Cyrus P , Jr , Ph D 210 Millnd Hall, 
Umv of Minnesota, Minneapolis 11, Minn As- 
sociate Professor of Physiological Chemistry 
(2, 1946) 

Barott, Herbert G , E E US Department of 
Agriculture, National Agricultural Research 
Center, Beltsville, Md Biophysicist, Animal 
Nutrition Division, Bureau of Animal Industry 
(5, 1938) 

Barrera, S Eugene, MD Albany Medical College, 
New Scotland Ave , Albany, N Y (1, 1937) 
Barron, Donald H , MS, Ph D , M A (Cam- 
bridge) Yale University School of Medicine, 
New Haven, Conn Associate Professor of Phys- 
iology (1, 1943) 

Barron, E S Guzman, M D Dept of Medicine, 
Umv of Chicago, Chicago 37, 111 Associate Pro- 
fessoi of Biochemistry (2, 1931) 

Bartley, S Howard, Ph D P O Box 703, East 
Luising, Mich (1,1935) 

Bass, Allan D , MS, hi D Umv of Syracuse 
School of Medicine, Syracuse, N Y Professor of 
Pharmacology (3, 1944) 

Batchelder, Esther L , A hi , Ph D S433 Wood- 
cliff Ct , Silver Spring, hid (5, 1933) 

Bateman, John B , Ph D Physical A Chem 
Division, Camp Detrick, Frederick, Md (1, 
1945) 

Bates, Robert W , Ph D E R Squibb and Sons, 
Biological Laboratories, New Brunswick, N J 
Head, Endocmie Products Dept (2, 1936) 
Batterman, Robert C , M D New York Univer- 
sity College of Medicine, 477 First Ave , New 
York City Instructor in Therapeutics (3, 
1941) 

Baudisch, Oskar, Ph D Saratoga Springs, N Y 
Director of Research, Saratoga Springs Author- 
ity, Stale of New York (II, 1931) 

Bauer, J H , M D The Rockefeller Foundation, 
20 Rue de la Baume, Pans, (8°) France (4, 
1935) 

Bauer, Walter, M D Massachusetts General 
Hospital, Boston Associate Professor and Tu- 
tor m Medicine, Harvard Medical School, 
Colonel, MC , Army Service Forces Hq 8th Service 
Command, Dallas, Texas (1, 1929) 
Bauernfeind, J C , hi S , Ph D Hoffmann-La 


Roche, Inc , Nutley 10, N J Chief of Applied 
Nutrition (5, 1917) 

Bauman, Louis, MD Presbyterian Hospital, 
New York City Assistant Professor of Clinical 
Medicine, Columbia University (2, 1912) 
Baumann, Carl A , MS, Ph D Biochemistry 
Dept , University of Wisconsin, Madison 
Professor of Biochemistry (2, 1938 , 5, 193S) 
Baumann, Emil J , Ph D 7 Church Lane, Scars 
dale, N Y Chemist, Montefiore Hospital (2, 
1922) 

Baumberger, J Percy, hIS, Sc D Physiology 
Department, St inford University, Calif Pro 
fessor of Physiology (1, 1921) 

Baxter, James G , Ph D 228 Sagamore Drive, 
Rochester 12, N Y Supervisor , Organic Research 
Dept , Distillation Products, Inc (2, 1946) 
Bayne- Jones, Stanhope, M A , Sc D , M D New 
York Hospital, Cornell Medical Center, 525 E 
OStli St , New York 21, N Y President, Joint 
Adminislratiie Board (1, 1927, 6, 1917) 
Bazett, Henry C.MV.MD.FRCS Uni- 
versity of Pennsylvania, School of Medicine, 
Philadelphia Professor of Physiology (1, 
1921) 

Beach, Eliot F , Ph D 660 Frederick St , Detroit 
2, Mich Assistant Director, Research Laboratory, 
Children's Fund of Michigan (2, 1941, 5, 1942) 
Beadle, Buell W , M S , Ph D American Meat 
Institute, University of Chicago, 5757 Drexel 
Yvenuc, Clm-igo 37, 111 Research Chemist 
(2, 1947) 

Bean, John W , M S , Ph D , M D University 
of Michigan, Ynn Arbor Professor of Physiol 
ogy (1, 1932) 

Beard, Howard H , M A , Ph D Chicago Medical 
School, 710 S Wolcott Ave , Chicago, 111 Profes- 
sor of Biological Chemistry (2, 192S, 5, 1933) 
Beard, Joseph W , M D Duke Hospital, Durham, 
N C Piofcssor of Surgery (4, 1938, 6, 1940) 
Beazell, James Myler, Ph D , M D 104 South 
Michigan Yve , Chicago, 111 Instructor in Physi- 
ology and Phai macology, Northueslern Umv 
School of Medicine (1, 1939) 

Beck, Claude S , M D Lakeside Hospital, Cleve- 
land, O Professor of Neurosurgery, Western 
Reserve University, Associate Surgeon, Lakeside 
Hospital (4, 1930) 

Beck, Lyle V,MS, Ph D 9503 Edglcy Road, 
Bethesda, Md (1,1941) 

Becker, R Frederick, IIS, Ph D Dept^ of 
Anatomy-, Umv of Washington, Seattle 5, Wash 
(1, 1941) 

Becker, Theodore J , M 4. , Ph D Sterling Vi m- 
throp Research Institute, 33 Riverside Avenue, 
Rensselaer, N Y Head, Pharmacology Section 
(3, 1944) 

Beckman, Harry, M D N Maiquette University 
School of Medicine, Milwaukee, Wis Profes- 
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sor and Director of the Department of Pharma - 
eulogy (3, 1937) 

Oeecher, Henry K , M D ALissachusctts General 
Hospital, Boston Dorr Professor of Research in 
inacJhcsia, Harvard Medical School, lucs- 
thctist tn Chief, Massachusetts General Hospital 
{3, 1310) 

Behnke, Albert S, MS, MD X i\ il Medic d 
Research Institute, IJctltc&dn, Md Lxecutue 
Director (1, 1910) 

Behre, Jeanette Vilen, PhD Depirtmcnt of 
Biochemistry, College of Physicians and Sur- 
geons, 630 W 16Sth St , New York City Issoci 
ate (2, 1025) 

Beldmg, David L, MD Boston Uimersity 
School of Medicine, Boston, Mass Professor of 
Bacteriology and Experimental Pathology (1, 
1927) 

Beldmg, Harwood S, PhD QMC Climatic 
Laboratory, Lawrence, Miss Director (1, 
13 Id) 

Bell, E T , M D 110 Vnatomy Bldg , University 
of Minnesota, Minneapolis Professor of Path- 
ology (4, 1931) 

Bender, M B, MD New \orh Limersity 
College of Medicine Issociate Professor of 
V t urology and Head of the Laboratory of 1 Xpert 
mental Medicine (1, 1917) 

Benedict, Francis Gano, Ph D , Sc D , M D 
Machiasport, Me Member of the National 
Academy of Sciences (1, 1904, 2, 1906) 

Benditt, Earl P , M D Dep irtnunt of Pathologi , 
University 0 f Chicago Clinics, Chicago 37, 111 
Instructor (4, 1917) 

Benham, Ohio Ray, B S Connecticut State 
Department of Health, Bureau of Laboratories, 
Hartford Chief Scrologist (6,1941) 

Bennett, A Lawrence, Ph D , M D College of 
Medicine, University of Nebraska, Omaha 
Professor of Physiology and Pharmacology 
(1. 1941) 

Bennett, Granville A , M D University of Illinois 
College of Medicine, 1853 West Polk Street, 
Chicago Professor of Pathology (4,1931) 
ennett, Henry S , M D Alass Institute of Tech- 
oology, Cambridge 30, Mass issislant Professor 
of Cytology (1,1940) 

Bennett, Leslie L,MD University of Cah- 
orma, Berkeley 4 Assistant Professor of 
Physiology (1, 1945) 

ennett, Mary Adelia, M A , Ph D Lankenau 
ospital Research Institute, Philadelphia, Pa 
Research Biochemist (2, 1941) 

Benson, Clara C , Ph D 160 Dorset St , West, 
ort Hope, Ontario, Canada Professor Emcn- 
as of hood Chemistry, University of Toronto 
(2.1906) 

Ge ^, Benjamin N , M D 630 W 16Sth St , 
e " Aork City Associate in Pathology, 
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Columbia University, College of Physicians and 
Surgeons (1, 192S) 

Berg, Clarence P , M A , Ph D Chemistry De- 
partment, State Univorsity of Iowa, Iowa City 
Professor of Biochemistry (2, 1933,5, 1936) 
Berg, William N , Ph D 225 W 100th St , New 
\ork City Biochemist (2, 1906) 

Bergeim, Olaf, M S , Ph D 1853 W Polk St , 
Chicago, 111 Associate Professor of Physiologi- 
cal Chemistry, University of Illinois College of 
Medicine (1,1010,2,1911,5,1933) 

Bergmann, Werner, Ph D Sterling Chemistry 
Building, Yale University, Now Haven, Conn 
Professor of Chcnustiy (2, 1951) 

Berkson, Joseph, M V ,M D ,D Sc Mayo Clinic, 
Rochester, Mum (1, 1933) 

Bernurd, Richard, M Si , PhD Department of 
Biologv, I vvd University, Blvd de l’Ententc, 
Quebec, Cauidta Is sislant Piofissor of Physi- 

ology (1, 1947) 

Bernhcim, Frederick, Ph D Bos 3109, Duke 
Medic il School, Durh mi, X f Associate Pio- 
fessor of Physiology and Phut macology (2, 
1933,3, 1935) 

Bcrnthal, Theodore G , M S , M D Dept of 
Physiology, Medical College, State of South 
Carolina, Charleston 16, b C Piofessoi of 
Physiology (1, 1932) 

Berry, George Packer, M D University of 
Rochester, Rochester, N Y Assistant Dean, 
Professor of Bacteriology, Associate Professor of 
Medicine (1, 1938, G, 1934) 

Bessey, Otto A , Ph D Public Health Research 
Institute of the City of New York, Inc , Foot 
of E 15th St , New York City Member of the 
Institute, Chief of the Division of Nutation and 
Physiology (2, 1938 , 5, 1943) 

Best Charles Herbert, CBE ,M A ,MD , DSc 
(London), D Sc (Chicago), F R S , F R C P (c), 
Unnersity of Toronto, Toronto, Ont , Canada 
Director, Banting and Best Department of Mcdi 
cal Research anil Department of Physiology (1, 
1923,2, 1923) 

Bethell, Frank H , M D 409 Lenawee Drive, 
Ann Arbor, Mich Associate Professor of Inter- 
nal Medicine and Assistant Director of the 
Thomas Henry Simpson Memorial Institute 
(4, 1936) 

Bethke, Roland M , MS, Ph D Ohio Agricul- 
tural Experiment Station, Wooster In Charge 
of Nutritional Investigations (2, 1928 , 5, 1933) 
Beutner, R , M D , Ph D 235 N 15th St , 
Philadelphia, Pa Professor and Head of De- 
partment of Pharmacology, Hahnemann Medical 
College (1, 1924 , 3, 1924) 

Beyer, Karl H , Ph D , M D Medical-Research 
Division, Sharp and Dohnie, Inc , P O Box 
7259, Glenolden, Pa Director of Pharmacological 
Research (1, 1942, 3, 1944) 
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Bigr, Otto, M D Instituto Postal 119- V, Sao 
Paulo, Brazil (6, 1947) 

Bieter, Raymond N , M D , Ph D University of 
Minnesota, Minneapolis Professor of Phar- 
macology (3, 1930) 

Bills, Charles E , M A , Ph D Mead Johnson & 
Co , Evansville, Ind Director of Research (2, 
1928,5, 1935) 

Bing, Franklin C , Ph D 1135 Fullerton Ave , 
Chicago, 111 Director, American Institute of 
Baking, Assistant Professor of Physiology, 
Northwestern University Medical School (2, 
1931, 5, 1934) 

Bing, Richard J , hi D Department of Surgeiy, 
Johns Hopkins Hospital, Baltimore 5, hid ls- 
sistant Professor of Surgery (1, 1912) 

Binger, Carl A , M D 125 E 73rd St , New York 
City Assistant Professor of Clinical Medicine 
(Psychiatry), Cornell University Medical College 
(1, 1927) 

Binkley, Francis, hi S , Ph D School of Medi- 
cine, University of Utah, Salt Lake City, Utah 
Associate Professoi (2, 1947) 

Binkley, Stephen Bennett, hi S , PhD Bristol 
Laborvtones, Inc , Syracuse, N Y Assistant 
Director of Rescaich (2, 1911) 

Bird, Herbert R , hi S , Ph D Bureau of Animal 
Industry, Agricultural Rescaich Center, Belts- 
ville, Md Senior Biochemist (5, 1947) 

Bird, Orson D , hi S , Ph D Research Labora- 
tories, Parke, Davis and Co , Detroit 32, Mich 
Research Biochemist (2, 1947) 

Bisbey, Bertha, AM, Ph D Gwynn Hall, 
University of Missouri, Columbia Professor of 
Nutrition (5, 1933) 

Bischofif, Fritz E , M S , Ph D Cottage Hospital, 
Santa Barbara, Calif Director of Research 
(2, 1928 , 5, 1933) 

Bishop, George H , Ph D Washington Univer- 
sity Medical School, Euclid and Kingshighway, 
St Louis, Mo Professor of Bio-Phy3ics (1, 
1923) 

Biskind, Gerson R , M D Mt Zion Hospital, 
San Francisco, Calif Pathologist, Mt Zion 
Hospital, Clinical Instructor m Pathology, 
University of California Medical School (4, 
1944) 

Black, Alex, M S , Ph D Department of Animal 
Nutrition, Pennsylvania State College, State 
College, Penn Piofessor of Animal Nuhihon 
(5, 1947) 

Black, Edgar C , Ph D Department of Biology 
and Botany, University of Bntish Columbia, 
Vancouver, B C , Canada (1, 1943) 

Blair, Edgar A , M S , Ph D Armored Medical 
Research Laboratory, Fort Ivno\, Ivy Lt Col 
(1, 1936) 

Blair, Henry A , M Sc , Ph D University of 
Rochester School of Medicine and Dentistry, 


Rochester, N Y Associate Professor of Physi 
oIoqij (1, 1934) 

Blake, Francis G, MD, MA (hon ), ScD 
Yale University School of Medicine, New Haven, 
Conn Sterling Professor of Medicine (4, prior 
to 1920, 6, 1921) 

Blanchard Ernest W , Ph B , MS, Ph D 
SchiefTelin and Co , 30 Cooper Sq , New York 3, 
N Y Director of Research (1, 1946) 
Blankenhorn, M A , M D University of Cm 
cmnati, Cincinnati, 0 Professor of Medicine 
(4, 1932) 

Blatherwick, Norman R , MS, Ph D , Sc D 
Metropolitan Life Ins Co , 1 Madison \ve , 
New York City Director of Biochemical 
Laboratory (1, 1915 , 2, 1915 , 5, 1934) 

Blau, Nathan F , Ph D , Dept of Chemistry, Uni 
versity of Notre Dame, Notre Dame, Indiana 
Research 1 ssociale m Organic Chemistry (2, 
192S) 

Blish, Morris J , M A , Ph D Amino Products 
Company, Rossford, O Research Director (2, 
1944) 

Bliss, Alfred, M V , Ph D Tufts College Medi 
cal School, Boston, Mass Assistant Professor 
of Physiology (1, 1947) 

Bliss, Chester Ittner, Ph D Conn Agr Evpt 
Sta , P O Box 1106, New Haven Biomelncian, 
Lecturer in Biometry, Yale University (3, 
19*14) 

Bliss, Eleanor A , Sc D Department of Preven 
tive Medicine, Johns Hopkins Hospital, 615 
N Wolfe St , Baltimore, Md Associate m 
Preventive Medicine, Johns Hopkins University 
School of Medicine (6, 1931) 

Bloch, Konrad, Ph D Department of Biochenns 
try, University of Chicago, Chicago, Illinois 
Assistant Professor of Biochemistry (2, 1944) 
Block, Richard J , Ph D 15 Cooper Rd , Scarsdale, 
N Y Director of Research, C M Armstrong 
Co , Associate, Department of Physiology and 
Biochemistry , New York Medical College, Flower 
and Fifth Avenue Hospital (2, 1934, 5, 1933) 
Block, Walter D , M S , Ph D University Hos- 
pital, Ann Arbor, Mich Assistant Professor of 
Biological Chcmish y, University of Michigan 
Medical School (2, 1942) 

Bloom, William, M D 1419 E 56tli St , Chicago, 
111 Professor of Anatomy, University of Chi 
cago (4, 1930) 

Bloomfield, A L , M D Stanford University 
Hospital, San Francisco, Calif Professor of 
Medicine (3, 1927 , 4, 1927) 

Bloor, W R , A M , Ph D , LL D School of Medi- 
cine and Dentistry, University of Rochestei, 
Rochester, N Y Piofcssoi of Biochemist! y (L 
1915, 2, 1910) 

Blum, Harold F , Ph D Department of Biology, 
Princeton University, Punceton, N J Physi 
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dogut, Yu lional Cantu Indttuti, and Visiting 
hetunr (I, 192$) 

Blumberg, Hirold, Sc D lKsi irili Liborutoms, 
1 mlo Pniduits, Iju Si 10 HHst St , Richmond 
Hill Is, N 1 

Blumenstock, Julius, M D Room 1) 127, limes 
Unit, limes, III (I. 102,-,) 

Blumgart, Herrmann L , M D Beth land Hos- 
pital, 330 Brookline Vve , Boston, Moss disso- 
ciate Professor of Ifcdictne, Harvard Medical 
School, It Cot Mi (I, 1«)27) 

Blunt, Katharine, Ph D , LL D 3S Glenwood 
Vve , New London, Conn President Emeritus, 
Connecticut College for Women (2, 1921) 

Bock, Joseph C , Ch E , Ph D 2321 N 10th St , 
Milwaukee 10, Wia Professor Emeritus of Bto- 
chcnuslnj, Marquette Unit! Medical School, 
Biochemist, MihiaukeC County Hospital (2, 
1916) 

Bodansky, Aaron, Ph D Hospital for Joint Dis- 
eases, 1919 Madison Vve , New York City 
Biological Chemist (2, 1926) 

Bodansk), Oscar, Ph D , M D 1300 Fork Vve , 
\ca Aork 21 \ A Research Dsoriu/i m 

Pharmacology, Cornell I'niursity Medical Col 
lege, Lecturer in Pediatrics, A ew Ymk ( in 
nrsity Medical College, Post Graduate Du (2, 
1937,3, 10-42) 

Bodine, Joseph Hall, Pli D State University of 
Iowa, Iowa City Professor and Head of De- 
partment of Zoology <1, 1925) 

Boell, Edgar J , Ph D Osborn Zoological Labora- 
tory, A r ale University', New Haven, Conn 
Ross G Harrison Professor of Experimental 
Iwlogy (1,1912) 

Bogert, L Jean, Ph D Hotel Claremont, Berkeley, 
Calif (2, 1917) 

Bogert, Marston Taylor, Sc D , LL D , RND 
llaS Fifth Vve New Aork 29, N A Vpt 1 IB 
Professor Emeritus of Organic Chemistry, Colum 
hia Lnuerstiy, Member, Xalional leademy of 
Sciences (2, 1925) 

Bolliger, Adolph, Ph D Gordon Craig Research 
Laboratories, University of Sydney, Sydney, 
Australia Director of Research (2, 1928) 

Bollman, J L, MB Mayo Clinic, Rochester, 
Alma Associate m Division of Experimental 
Surgery and Pathology, Mayo Clinic, Professor 
°f Physiology, Mayo Foundation, University of 
Minnesota (4, 1927) 

Bond, Gl en n C , Ph D , M D The Upjohn Co , 
Research Laboratories, Kalamazoo, Midi 4s- 
sistant Dept Head, Bacteriology Research (0, 
1939) 

Bonnycastle, Desmond D, M D , PhD A ale 

School of Medicine, 333 Cedar Street, New 
Haven, Conn Assistant Professor of Pharma- 
colony (3, 1947) 

on snes, Roy W , B S , Ph D Department of 


Biochemistry, Cornell Umvcisity Medic il Col- 
lege, 1300 Aork Vve , New Aork 21, N A r ls- 
s ociate ProftsHoi of Biochemistry in Obsh tries 
(2. 1917) 

Booher, Lela E , Ph D General Mills, Inc , Mm- 
neipolis, Minn Chief Nutritionist (2, 1933, 
5, 1933) 

Bookman, Samuel, M A , Ph D 621 Madison 
Ave , New York City Consulting Chemist, 1 It 
Sinai Hospital (2, 1912) 

Boor, Alden K , MS, Ph D Department of 
Medicine, University' of Chicago, Chicago, 111 
Research Issociatc ( i ssoctalc Pi of ) of Bio 
chenitslry (2, 1931) 

Boothby, W M,MD,M V,F VGfe.FACP, 
Metabolism Laboratory, The Miyo Clinic, Ro- 
chester, Minn Chief of Section of Clinical Metab- 
olism m Dnusion of Medicine, Mayo Clinic, Pro 
fessor of Experimental Metabolism, Mayo 
l oundaiion I’nuersity of Minnesota Chau- 
man, Mayo tiro Medical Lint, Mcmbci Sub- 
committee on Oxygen and hwxia, V R C , 
OS R D (1, 1015 , 2, 1920 , 3, 1923, 1, 1924) 

Bordley, James, III, M D Mary Imogene Bassett 
Hospital, Cooperstown N A (1, 193S) 

Borek, Ernest, Ph D College of the City of New 
Aork, Convent Vvenue and 140 Street New 
A r ork N A Instructo i m Chemistry College 

of the City of New Aork, Research Associate, 
Biochemist rv , Oolumhi i Imversitv (2, 1947) 

Boroff, Daniel V , M A , MS Cimp Detnck, 
Frederick, Aid Medical Bacteriologist, Project 
Chief (G, 1947) 

Borsook, Henry, AID , PhD California Insti- 
tute of Technology, Pasadena 4 Professor of 
Biochemistry (2 1931) 

Bosshardt, David K , MS PhD Medical Re 
search Division, Sharp md Dohme, Iiu , 
Glenolden, Pennsv lvanu Research Biochemist 
(5, 1947) 

Bosworth, Alfred Willson, A M , M D R D 4, 
Circleville, O Consulting Chemist (2, 1936, 
5, 1935) 

Bott, Phyllis A , \I S Ph D Woman’s Medic il 
College of Pennsvlv inn Henry Vve and Vb- 
botsford ltd Philulelphia Associate Professor 
of Physiological Chemistry and Chairman of the 
Department (2, 1938) 

Boucher, Robert V , M A , Ph D 303 Frear Labs 
State College, Pa Professor of Agricultural and 
Biological Chemistry (5, 1945) 

Bouman, H D , M D University of Wisconsin 
Medical School, ALidison Professor of Physical 
Medicine (1, 1943)) 

Bourne, Wesley, M D , CJVI , M Sc , FRCP, 
DA (R C P AS, Eng ) McGill University, 
Montreal, Canada Lecturer m Anesthetics, 
Dept of Pharmacology and Therapeutics (3, 
1936) 
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Bourqum, Helen, M S , Ph D 1331 N Tejon &t , 
Colorado Springs, Colo (1, 1925) 

Bowman, Donald E , AM, Ph D G95G Warwick 
Ed , Indianapolis, Ind Associate Professor of 
Biochemist y, Indiana Umveisily School of 
Medicine (2, 1944) 

Bowman, Katherine L , B 1 20 Plaza Street, 

Biooklyn 17, N Y (G, 1946) 

Bo\er, George E , Ph D G05 Girud Vvc , West 
held, N J Scmoi Chemist, Rtscmch and Do 
vclopment /Elision, Merck A Co, hit (2» 
1946) 

Bojd, Eldon M , Ml, M D , CM Queen's 
University, Kingston, Ontario, Canada Pro- 
fessor and Head of the Department of Phar- 
macology (3, 1941) 

Bojd, Milford J, MS, PhD Lnncrsity of 
Cincinnati College of Medicine, Eden and 
Bethesda, Cincinnati 19, Ohio 1 ssislcuil Pio- 
fessor (2, 1947) 

Bojd, T E , Ph D 12 Wevburn Roid, Searsdile, 
N Y (1, 1924) 

Bojd, William C , AM , PhD Boston Univer- 
sity School of Medicine, SO E Concord St , 
Boston, Mass Associate Professor of Bio- 
chemistry (2, 1940, G, 1933) 

Boj r den, Edward A , A M , Ph D University of 
Minnesota, Minneapolis 14 Professor oj Anatomy 
and Chairman of the Department (1, 1929) 
Bojer, Paul D, AI S , PhD Division of Bio- 
chemistry, College of Ygrieuliuie, University of 
Minnesota, St Paul 1 Issociate Piofcssor 
(2, 1944) 

Boyle, Paul E , D M D School of Dentistry, 
University of Pennsylvania, 40th and Spruce 
Sts , Philadelphia 4 Professor of Oral Pathol- 
ogy (4, 1939) 

Bozler, Emil, Ph D Ohio State University, 
Columbus Piofessoi of Physiology (1, 1932) 
Bradbury, James T,MS, ScD Dept of Obstet- 
rics and Gynecology, University Hospitals, Iowa 
City Assistant Professor of Obslelrics and Gyne- 
cology (1, 1941) 

Bradley, Harold C , Ph D 2914 Ovfoul Rd , 
Madison 5, Wis Piofessoi of Physiological 
Chemistry, l nnersily of 11 isconsin (1,1911,2, 
1908) 

Bradley, Stanley E , M D College of Physicians 
and Surgeons, G20 West lGSth Stieet, New York 
32, N Y Assistant Piofessoi (1, 1947) 
Bradley, William B , Ph D American Institute 
of Baking, 1046 Elmwood Ave Wilmette, HI 
Director of Laboratories (1, 1939) 

Branch, Charles F , M D The American College 
of Surgeons, 40 E Erie St , Chicigo 11, 111 
Assistant Director (4, 1940) 

Branch, E Arnold G , M D Buieau of Laborato- 
nes, Geneial Hospital, St John, N B Director, 


Bureau of Laboratories, \ew BrunswicI Depart 
mail of Health (4, 1929) 

Brand, Erwin, Ph D 630 W 168th St , New 
York City Associate Professor of Biological 
Chemistry, Columbia University (2, 1929) 
Brandes, W W , M D Roosevelt Hospital, W 
59th St , New York City (4, 1931) 

Branham, Sara E , Ph D , M D , Sc D National 
Institute of Health, Bethesda, Md Senior 
Bacteriologist (6, 1926) 

Bramon, Hugh Douglas, M A , Ph D Ontario 
Agricultural College, Guelph, Canada Professor 
and Head of Dept of Animal Nutrition (5, 
1933) 

Brassfield, Charles R , Ph D University of 
Michigan, Ann Arbor Associate Professor of 
Physiology (1, 1937) 

Bratton, Andrew Calvin, Jr , M D , Ph D Re 
search Laboratories, Parke, Davis and Co , 
Detroit 32, Mich Director of Pharmacological 
Research (3, 1911) 

Braun, Herbert A , Ph D Food & Drug Adminis- 
tration, Federal Security Agency, Washington, 
D C Associate Pharmacologist (3, 1941) 
Brazier, Mary A B , Ph D Llu-troencephalo 
gi vphu, Laboratory , Massachusetts General 
Hospital, Boston 14 Research Associate m 
Neuropathology, Harvard Medical School (1, 
1947) 

Brewer, George, MD University of Louisville, 
Louisville, Ky (1, 1937) 

Bridge, Edward M , M D 219 Bryant St , Buffalo, 
N Y Research Professor, Department of 
Pediatrics, Umv of Buffalo (2, 1910) 

Briggs, A P , M D University of Georgia, 
Augusta Associate Professor in Biochemistry 
and Medicine (2, 1923) 

Briggs, David, R , M S , Ph D Div ision of Agri- 
cultural Biochemistry, University Farm, Uni- 
versity of Minnesota, St Pauls, Minn Professor 
of Agricultural Biochemistry, Chemist, Minn 
Agriculture Experiment Station (2, 1946) 
Briggs, George M , M S , Ph D Department of 
Poultry Husbandry, University of Maryland, 
College Park, Md Professor of Poultry Nutri- 
tion (5, 1947) 

Brink, Frank, Jr , Ph D Johnson Research 
Foundation, University of Pennsylvania, Phila- 
delphia Fellow m Medical Physics, Johnson 
Research Foundation, Lecturer m Biophysics, 
Graduate School, University of Pennsylvania 
(1, 1942) 

Brmkhous, K M, MD Dept of Pathology, 
University of North Carolina School of Medicine, 
Chapel Hill, N C Professor of Pathology 
(4, 1939) 

Britton, Sydney W , M D University of Vir- 
ginia School of Medicine, University Professor 
of Physiology (1, 1925) 
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Brobeck, John B,MD, Ph D kale University 
School of Muhune, New H tun, Conn l\,ist 
ant Professor of Physiology (1, 190) 

Brodm, Bernard B , Ph D New York University 
He urcli Service, Gohhv iti r Menton il llospit tl, 
New kork City Research Issonate in Bio 
chcuiistiy, Issistant Professor of Pharmacology, 
Yew 1 orL Unuersity Medical College (2, l‘)10, 
3, 1915) 

Broil}-, Samuel, M A , Ph D Dairy Building, 
University oi Missouri, Columbn Piofcssor oj 
Dairy Husbandry, College of igricullure and 
lijncuKurnf t xpcnmentation (2, 192*1, o, 1932) 
Bronfenbrenner, J J, PhD, DPII Wash- 
ington University School of Medicine, St Louis, 
Mo Professor of Bacteriology and Immunology 
(4, 1940, 6. 191S) 

Bronk, Dellev W , M S , Ph D , Sc D Ihe El- 
dndge Reeves Johnson Foundation for Medical 
Physics, University of Pennsylvania, Philadel- 
phia Johnson Professor of Biophysics and 
Director, Johnson Foundation, Member National 
Academy of Sciences (1, 1927) 

Brookes, Margaret C Kessler, V M , Ph D 
University of Chicago, Chicago, 111 Issistant 
Professor, Department of Homo Economics 
(3, 1935) 

Brookhart, John M , B V , M 3 , Ph D 1910 W 
Eddy St , Chicago 13, Illinois issistant Pro- 
ft**or, Physiology, Lojola Unit fl, 1910) 
Brooks, Chandler McCuskey, M V , Ph D Johns 
Hopkins University School of Medicine, Balti- 
more, Md lssoeiafe Professor of Physiology 
(1, 1934) 

Brooks, Clyde, Ph D , M D , LED l im< r-uty 
Clime, 2506 Ponce de Leon Blv d , Coral G tides, 
Fla (1,1910,3,1912) 

Brooks, Matilda Moldcnhauer, M S , Ph D 
Department of Zoology, University of Cali- 
fornia, Berkeley Research tssoeiate in 
Biology (1, 1923) 

Brooks, Sumner Cushing, Ph D University of 
California, Berkeley Professor of Zoology 
(1.1923) 

Broun, Goronwy Owen, MD 1325 S Grand 
Blvd , St Louis, Mo Professor of Internal 
Medicine, St Louis Unuersity (4,1927) 
town, Claude P , M D Penn State Board of 
ealth, Bureau of Laboratories, 3-lth and Locusts 
-Ms , Philadelphia, Pa , Director (6, 1913) 
B rown, Dugald E S, MA, PhD Bermuda 
tological Station, St George’s W Bermuda 
(1, 1932) 

Brown, Edgar D , Pharm D , M D Payaesville, 

‘ UQ Associate Professor of Pharmacology 
zmenlus (1, 1997, 3, 1909) 

0Wn ’ E(! >m Allan, LKCP (Eng ), A R C S 
1 ndon), 75 Bay State Rd , Boston, Mass Lcc- 
cr *” Medicine, Tufts College Medical School, 


Physician in cltuf, llleigy Clinic, Boston Dis- 
pensary (G, 1910) 

Broun, Frank A , Jr , M A , Ph D Zoological 
Laboratories, Northwestern University, Evan- 
ston, 111 Associate Professor of Zoology 
(1, 1910) 

Brow n, George B , M S , Ph D S00 Grov e Street, 
Mininroncik, \ k 1 ssocialc Member, Sloui- 
lvettering Institute foi Ctnui Research, 
Instructor in Bwcht mtslry, Cornell Umveisity 
Medic il Colkgi (2, 1947) 

Brown, John B , MS, Ph D Ohio State Uni- 
versity, Columbus Professor of Physiological 
Chemistry (2, 1927 , 5, 1931) 

Brown, R A , M S , Ph D , The Reseatch Labora- 
tories, Pirko Dms and Co , Detroit 32, Mich 
Head, Division of \ ulrilional Research (5, 
1940) 

Brown, Rachel, M S , Ph D 26 Buckingham 
Drive, Albany, N Y Senior Biochemist, 
Division of Laboratories and Research, New York 
Slate Department of Health (fi, 1933) 

Brown, Robert \ , Ph D Department of IMnr- 
nntokigi l mu rMtv of TennessPi , Memphis 3 
Usoemfi Professor (I, 1945) 

Browne, J S L , M D , Ph D , F R S C Univer- 
sity Clinic, Royal Victoria Hospital, Montreal, 
Canada Assistant Professor of Medicine, Mc- 
Gill Unuersity (1, 1931) 

Brownell, Katharine A , M A , Ph D Department 
of Physiology , Ohio State University, Columbus 
Research Issociatc (1, 1943) 

Brozek, Josef, Ph D Stadium South Towtr, 
l mversiti of Minnesota, Minneapolis 34 Is 
sistunt Professor, Laboraton of Pbvsiologual 
Hygiene I mversiti of Minnesota School of 
Public He dtli (1,1017) 

Brucs, Austin M M I) P O Bov 5207, Chu igo 
SO, 111 (1, 1940) 

Bruger, Maurice, M D , C M , M Sc 45 Grann uy 
Park N \t u kork, N Y \ssocialc Clinical 
Professor of Medicine, New York Post-Graduate 
Medical School of Columbia University, Chief, 
Division of Pathological Chemistry, New York 
Post Graduate Hospital (2, 1935, 5, 1935) 
Bruhn, John M , Ph D Department of Physi- 
ology, Medical College of Vlabama 620 South 
20th St Birmingham 5 Professor of Physiology 
and Plan macology (1, 1939) 

Bruner, Harry Davis, M S , M D , Pb D Uni- 
versity of North Carolina, Chapel Hill, X C 
Profcssoi of Pharmacology (3, 194 5) 
Brunschivig, Alexander, M D Cornell University 
Medical College New kork City Professor of 
Clinical Suigery Utending Suigeon, Memorial 
Hospital (4, 1937) 

Bryan, W Rav Ph D Glen Rd , Rockville, Md 
Principal Biologist , National Cancel Institute 
(1, 1934, 1, 1040) 
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Buchanan, J William, Pk D Northwestern 
University, Evanston, 111 Professor of Zoology 
(l, 1927) 

Buchbmder, Leon, Ph D Department of Health, 
125 Worth St , New York City (6, 1931) 
Buchbmder, William C , MS, M D 104 S 
Michigan Ave , Chicago, III Assistant Pro- 
fessor of Medicine, Northwestern University 
Medical School, Associate m Medicine, Michael 
Reese Hospital (1, 1940) 

Bucher, Gladjs R , M S , Ph D , Department of 
Biology, University of Illinois, Chu igo Division, 
Navy Piei , Chicago 12 (1, 194G) 

Buckner, G Davis, Ph D Kentucky Agricul- 
tural Experiment Station, Lexington In 
Charge of Animal Nutrition (2, 1920) 

Bucy, Paul C, MS, MD 4S13 S Woodluw n 
Ave , Chicago, HI Piofessor of Neurology and 
Neurological Surgery, University of Illinois 
(1, 1933) 

Buddmgh, G John, M D Vanderbilt University 
School of Medicine, Nashville, Tenn Professor 
of Bacteriology (4, 1940) 

Buedmg, Ernest, M D Dept of Pharmacology, 
Western Reserve Umv School of Medicine, 
Cleveland, Ohio Assistant Piofessor (2, 1916) 
Buell, Mary V , Ph D 115 Ely Place, Madison 5, 
Wis (2, 1921) 

Bugher, John C , M D Rockefeller Foundation, 
49 W 49th St , New York 20 Member of Staff 
International Health Division of the Rockefeller 
Foundation (4, 1935) 

Bukanfz, Samuel C , M D Washington Univer- 
sity School of Medicine, St Louis 10, Mo Re- 
search Assistant m Medicine (6, 1943) 

Bulatao, Emilio, M D University of the Philip- 
pines, Manila, P I Professor of Physiology 
and Biochemistry (1, 1924) 
ulger, Harold A , Ph D , M D Barnes Hospital, 
600 S Kmgshighway, St Louis, Mo Assistant 
Professor of Clinical Medicine, Washington Uni- 
versity (5, 1933) 

Bull, Henry B , Ph D Northwestern University 
Medical School, 303 E Chicago Ave , Chicago, 
111 Professor of Chemist) y (2,1937) 

Bunde, Carl A , M A , Ph D Southwestern Medi- 
cal Foundation, Dallas, Texas Associate Profes- 
sor of Physiology and Pharmacology (1, 1943) 
Bunney, William Edward, Ph D E R Squibb 
and Sons, New Brunswick, N J Vice-President 
— Director of Manufacturing Labs (6, 1931) 

Bunting, Charles H , M D 139 Armory St , 
Hamden, Conn Emeritus Professor of Path- 
ology, University of Wisconsin, Lecture) m Pa- 
thology, Yale Medical School (4, 1913) 

Bunzell, H H , Ph D Box 44, General Post 
Office, New York 1, N Y Director, Bunzell 
Laboratories (2, 1908) 

Burchell, Howard B , M D , Ph D 102-110 2nd 


Vve , S W , Rochester, Minn Instructor in 
Medicine, Mayo Foundation, Grudualc School, 
University of Minnesota, Consultant i n Medicine , 
Mayo Clinic, Itochtslo , Minn (1, 1942) 
Burdick, H O , M A , Sc D (hon ) Alfred Uni- 
versity, Alfred, N Y Professor of Biology 
(1, 1940) 

Burdon, Kenneth L , Sc M , Ph D Baylor Univer- 
sity College of Medicine, Houston, Texas 
Professor of Bacteriology, Consultant, United 
Slates Public Health Service (6, 1936) 

Burge, W E , AM , PhD Indian River Cit\, 
Fla (1, 1911) 

Burk, Dean, Ph D National Cancer Institute, 
U S Public Health Service, Bethesda, Md 
Senior Chemist (2, 1939) 

Bums, Edward L,MD Mercy Hospital, Toledo, 
Ohio Pathologist (1, 1939) 

Burr, George O ,M A ,Ph D ,LL D Experiment 
Station, II SP 1 , Honolulu, Han an, Head, Dept 
of Biochemistry A Physiology (2, 1928 , 5, 1933) 
Burris, Robert H , MS, Ph D Dept of Bio- 
chemistry , University of Wisconsin, hladison D, 
Wis lssociatc Professor of Biochemistry (2, 
1946) 

Burrows, MontroseT , M D 5202Maynood \xe, 
Los Angeles 41, Calif (1, prior to 1920) 
Burrows, William, M S , Ph D Department of 
Bacteriology and Pirusitologv , University of 
Chicago, Chicago^ 37, 111 Professor of Bac 
leiioloyy (6,1917) 

Burton, Alan C , Ph D Department of Medical 
Research, University of Western Ontario, 
London, Canada Assistant Professor of Medical 
Research (1, 1937) 

Burton-Opxtz, Russell, MS, MD, Ph D 218 
Bridle Way, Palisade, N J Attending Cardiol- 
ogist, Lenox Hill Hospital, Attending Physician, 
Cumberland Hospital, Consulting Cardiologist, 
Engclwood, North Hudson, Holy Name and 
Hackensack Hospitals (1, 1902, 2, 1906, 3, 
1919) 

Buschke, William H , M D Manhattan Eye, Ear 
md Throat Hospital, 210 East 64th St , Nen 
A oik 21, N Y Reseai ch Ophthalmologist, Head, 
Ayci Foundation Ophthalmic Research Labora- 
to) y (1,1947) 

Bush, Milton T , Ph D Vanderbilt University 

School of Medicine, Nash\ die, Tenn Associate 
Piofessoi of Pharmacology (3, 193S) 

Butler, Thomas C , M D Johns Hopkins School 
of Medicine, Dept of Pharmacology' and Experi- 
mental Therapeutics, 710 N Washington St , 
Baltimore 5, Md Associate Professor of Phar- 
macology and Experimental Therapeutics (3, 
193S) 

Butt, Hugh R , M D Majo Clime, 102 Second 
Ave ,SW .Rochester Mum Consultant in Med 
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ui»c, Ustslunt Prohssw oj Mi diciut, Mayo 
Foundation (,3, 1912) 

Bulb, Joseph S , M S , I’ll D Oregon St lit Col- 
lege, Con ellis, Oregon Fio/osoi of Bwchem 
i (ri/ and lluid of lyi icu/tuiat Chemistry (2, 
1'toU, 5, 19 ih) 

Bulr, Eleanor W J , Pli D Beltavillc, Mel Col- 
laborator, Dtv Animal Husbandry, U S D A , 
Bcltsullc Research Con tor (6, 1035) 

Cahill, \1 illmm M , Ph D \\ i\ m, County I-iIki- 
ntones, 1451 llsdur V\c , Detroit 13, Midi 
Chunnt Toxicologist (2, 1910) 

Cajon, Florian V , Ph D Dept of Biochemistry , 
linn of Colonelo Medic il School, Denver 7, 
Colo hsistant Professor ol Biochemistry (2, 
1922, 5, 1933) 

Caldwell, Mar) L , AM, Ph D Department of 
Chemistry, Columbia University, Non York 
City Associate Professor of Chemistry (2,1924, 
5, 1933) 

Callows), Nathaniel Oglesby, PhD, MD 
Medical School, University of Illinois, 1S19 
Polk St, Chicago 12 1 ssistanl in Medicine 

(3, 1945) 

Calwn, D Bade), M V , Ph 1) l nncrsltj of 
Texas, Medic d Brinelt, GiKcstou Professor, 
Biological Chemistry and Dean, Btudinl and 
Curricular \Jfiurs (l, 1931, 2, 1939) 

Cameron, A T , M A , D Sc , F I C , E R S C 
Medical College, Winnipeg, Alanitoba, Canada 
Professor of Biochemistry, Faculty of Medicine, 
Unuersity of Manitoba, Biochemist, Winnipeg 
General Hospital (2, 1914) 

Camp, Walter J li , M D , Pii D 1S53 Polk St , 
Chicago, 111 Professor of Pharmacology and 
Therapeutics, Unuersity of Illinois (3, 192G) 
Campbell, Berry, Ph D University of Minne- 
sota, Minneapolis 14 issistanl Professor of 
Anatomy (1, 19-45) 

Campbell, Dan H , M S , Ph D Department of 
Chemistry, California Institute of Technology, 
Pasadena, Calif Assistant Professor of Immun- 
ochemislry (6, 1938) 

Campbell, H Louise, Ph D 909 Windsor Vve , 
Windsor, Conn Retired (S, 1933) 

Campbell, Janies, M A , Ph D University of 
Toronto, Toronto, Ontario, Canada Assistant 
Professor of Physiology Lieutenant Commander, 
(SB)RCNVR (1, 1943) 

Campbell, Walter Ruggles, M A , M D , F It C P 
(C), F R S C 69 Madison Ave , Toronto, Can- 
ada Assistant Professor of Medicine and Clinical 
Medicine, University of Toronto, Assistant 
Physician, Toronto General Hospital (2, 1922) 
annan , 11 Keith, D Sc 477 First Ave , New 
ork City Professor of Chemistry, New York 
Unuersity College of Medicine (2, 1931) 
nn °n, Paul R , M D , Ph D University of 


Chicago, Chicago, 111 Professor of Pathology 
(1,1930,0,1929) 

Cantarow, Abraham, M D Jefferson Medical 
College, Plnl ulclplu 1 7, Pi Professor of Physi- 
ological Chemistry (I, 1932, 3, 1935) 

Cantoiu, G L , M D Long Is) mil College of 
Medicine, 350 Henry St , Brooklyn 2, N Y 
Issistant P> ofessm of Physiology and Phai ma- 
cology (3,1915) 

Canzanelli, Attiho, M D Tufts College Medical 
School, ilG Huntington Vve , Boston, Mass 
Prujcssoi of Physiology (1, 1914) 

Carlson, A J , V M , Ph D , M D , LL D Hull 
Physiological Laboratory, University of Chicago, 
Chicago, 111 Professor of Physiology Emeritus, 
Member of the National Academy of Sciences 
(1, 190t, 5, 1933) 

Carlson, I oren D, PhD Dipt of Physiology 
and Biophysics, School of Medicine, linn of 
Wishington, Seittlo 5 (1, 1915) 

Carmichael, Emmett B , Ph 1) Department of 
Biochemistry , The Medical College of Akvbinn, 
Birinnighun 5 Professor of Biochemistry (1, 
1911,2,1910) 

Carmichael, Leonard, Ph D , Sc D , Litt D , 
LL D lufts College, Medford, Mass Di- 
rector, the Tufts College Research Laboratory oj 
Sensory Psychology and Physiology and Presi 
dent of the College (1, 1937) 

Carpenter, Thorne M , Ph D Sc D (ho n ) 
27 Mirket St , Foxboro, Miss (1, 1915, 2, 
1909,5, 1935) 

Carr, C Jelleff, Pli D School of Medicine, Uni- 
versity of Maryland, Baltimore Associate 
Professor of Pharmacology (3, 1940) 

Carr, Jesse L , AI D University of California 
Medical School, Third and Parnassus Aves , 
San Francisco Assistant Professor of Pathol- 
ogy (4, 1940) 

Carter, Herbert E , M A , Ph D 452 Noyes Lab- 
oratory, Urbana, 111 Professor of Biochemistry, 
University of Illinois (2, 1937 , 5, 1941) 
Cartlund, George F , MS, Ph D The Upjohn 
Co , Research Dept , Kalamazoo, Mich Head, 
Antibiotics Research (2, 1936) 

Cary, Charles A , S B Dairy Research Labora- 
tory, Beltsville, Md Chief, Division of Nutri- 
tion and Physiology, Bureau of Dairy Industry, 
U S Department of Agriculture (2, 1920) 
Case), Albert Eugene, M D 1907 Wellington 
Rd , Birmingham 9, Ala Pathologist, Baptist 
Hospital (4, 1933) 

Cash, James Robert, M D University Hospital, 
Charlottesville, Va Professor of Pathology, 
University of Virginia (4, 1924) 

Castle, Edward S , M A , Ph D Biological Lab- 
oratories, Harvard University, Divinity Ave , 
Cambridge, Mass 1 ssociale Professor of Gen- 

eral Physiology (1, 1934) 
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Castle, William B , MD, SM (Hon Yale), 
M D (Hon Utrecht) Boston City Hospital, 
Boston, Mass Professor of Medicine, Harvard 
Medical School, Associate Director, Thorndike 
Memorial Laboratory and Director, II and IV 
Medical Services (Harvard), Boston City Hos- 
pital (4, 1942) 

Catclipole, Hubert Ralph, Ph D 1853 W Polk 
St , Chicago 12, 111 Research Associate in 
Pathology, University of Chicago College of 
Medicine (1, 1941) 

Cathcart, E P , M D , D Sc , LL D University 
of Glasgow, Glasgow, Scotland Dean of Uni- 
versity (5, 1935) 

Catron, Lloyd, M D The City Hospital, Akron, 
O Pathologist (4, 1939) 

Cattell, McKeen, AM , Ph D , M D Cornell 
University Medical College, 1300 York Avo , 
New York City Professor of Pharmacology 
(1,1923,3,1924) 

Cavelti, Philip A, MD Hooper Found ltion, 
University of California Medical Centei, Sm 
Francisco, Calif (6, 1947) 

Cerecedo, Leopold R , Ph D Fordham Univer- 
sity, New York City Professor of Biochemis- 
try (2,1931,5,1945) 

Chadwick, Leigh Edward, Ph D Medical 
Division, Yimy Chemical Centei, Md (1, 
1944) 

Chaikoff, I L , A M , Ph D , M D University of 
California, Berkeley Associate Professor of 
Physiology (1, 1932) 

Chalkley, Harold W , A M , Ph D US Public 
Health Service, National Institute of Health, 
Bethesda, hid Senior Physiologist (1, 1932) 

Chambers, Alfred H , Ph D University of 
Pennsylvania Assistant Profcssoi of Physi- 
ology, (1, 1946) 

Chambers, Leslie Addison, M S , Ph D Camp 
Detnck, Fiedenck, hid (1, 1940) 

Chambers, Robert, 4. hi , Ph D Marine Biologi- 
cal Laboratory, Woods Hole, Mass Dnccioi of 
Laboratoi y of Cellular Physiology, Rescaich 
Profcssoi Emeritus, New York University 
(1, 1932) 

Chambers, William H , MS, Ph D Medic il 
Division, Aimy Chemical Center, hid Chief, 
Toxicology Bianch (1, 1921, 5, 1933) 

Chandler, Caroline A , M D 615 N Wolfe St , 
Baltimore 5, Md Assistant Professor of Preven- 
tive Medicine (6, 1938) 

Chandler, Joseph P , M S , Ph D Cornell Univer- 
sity Medical College, 1300 York Ave , New York 
City Assistant Professor of Biochemistry 
(2,1944,5,1944) 

Chang, Min Cheuh, B Sc , Ph D Worcester 
Foundation, Shrew sbuiy, Mass Associate Fellow 
(1, 1946) 

Chanutin, Alfred, Ph D Box 1038 (University 


Station), Charlottesville, Va Professor of Bio- 
chemistry, University of Virginia (2, 1925) 
Chapman, C W , M Sc , Ph D University of 
Maryland, Baltimore Professor of Pharma- 
cology (3, 1932) 

Chargaff, Erwin, Ph D Columbia University, 
College of Physicians and Surgeons, 630 W 
168th St , New York City Associate Professor 
of Biological Chemistry (2, 1935) 

Chanpper, Harry Adolph, MS, Ph D Wash- 
ington Square College of Arts and Sciences, 100 
Washington Square East, New York City Pro- 
fessor of Biology and Chairman of the Depart- 
ment (1, 1941) 

Chase, Aunn M , Y hi , Ph D Department of 
Biology, Princeton University, Princeton, N J 
Research Issocialc, Assistant Professor (1, 
1939) 

Chase, Harold F , B S , M D Western Reserve 
Univeisity Sdiool of Medicine, Cleveland, O 
Assistant Professor of Pharmacology (3, 1944) 
Chase, Merrill W , hi S , Ph D Rockefeller 
Institute, 66th St and York Ave , New York 
City Member of Staff (6, 193S) 

Chasis, Herbert, hi D , hied Sc D 44 E 67th 
St , New York City Assistant Professor of 
Medicine, New York University, College of 
Medicine (1, 1941) 

Chatfield, Charlotte, B S Production md Market- 
ing Ydmin , Food Distribution Piograms Branch, 
U S Dept of Agriculture, Washington 25, D C 
Nu'rihonisl (5, 1941) 

Cheldelm, Vernon H , hi S , Ph D Department 
of Chemistry, Oregon State College, Coivillis, 
Oic 1 ssocialc Piofcssor of Chemist) y (2, 
1947,5, 1946) 

Chen, Graham, St D , hi D Puke, Dvvis Co, 
Detroit, Mich (3, 1941) 

Chen, K E , Ph D , M D The Lilly Research 
Laboratories, Indianapolis, Ind Director of 
Phai macological Research, Lilly Rcseaich 
Laboi atony, Piofessoi of Phai macology, Indiana 
University School of Medicine, Indianapolis 
(1,1929,3,1942) 

Cheney, Ralph H hi A , hi S , Sc D Biology 
Dept , Brooklyn College, Bedford Ave and Yve 
H, Brooklyn 10, N Y (3,1931) 

Chenoweth, Maynard Burton, hi D Dept of 
Pharmacology, Cornell Umv hied College, 1300 
York Ave , New Yoik 21, N Y Assistant Pio- 
fessor of Phai macology (3, 1945) 

Chesney, Alan M , hi D The Johns Hopkins 
Hospital, Baltimore, hid Dean, Johns Hop- 
kins Medical School, Associate Professor of 
Medicine (1, 1925) 

Child, Charles Manning, Ph D , D Sc (hon ) Jor- 
don Hall, Stanford University, Calif Member, 
National Academy of Sciences, Piofessor Emeri- 
tus, University of Chicago (1, 1923) 



VLPIIVBJ LICU- LIM 01> VLL MEMBERS 01- TIIE SIX SOCILIIES 


577 


Chow, Bacon P, PhD Squibb Institute for 
Medical Rcseirch, New Bumavuck, N J Head 
of Division of Pioktn Clmmisii </ (2, I‘)iO, G, 

mi) 

Christensen, Halvor N,MS, Ph D Children’s 
Itospit d, 300 longuood Vvunic, Boston, Miss 
DirtUui , Dtp irtinuit of Rose nth m Chunistrv, 
Chiklicn’s llospitil, issistant Proftssoi in 
Biological Chunisti y, Ilirwud Medic d School 
(2, 1917) 

Christensen, L Ro>al, PhD New Pork Univer- 
sity College o£ Medicine, 477 First Ave , New 
YoikCitj Instructor m Bacteriology (6,1912) 
Christian, Henry A , M D 20 Chapel St , Brook- 
line, Mass Hcrscy Professor of the Theory and 
Practice of Physics, Emcnlua, Harvard Univer- 
sity, Physician in Clmf, J nun tits, Peter Bent 
Brigham Hospital, Boston, 1 isilino Physician, 
Beth Israel Hospital, Boston (I, 1924) 
Christman, A'dam A , Ph D University of Michi- 

gan Medical School, Vim Arbor Professor of Bio 
logical Chemistry (2, 1929) 

Chu, Wei-chang, M D 50 Hinsdale PI ice, Neu 
irk.N J (3, 1915) 

Clark, Ada It , M A , Ph D College of Physicians 
and Surgeons, G30 W 168th St , New York City 
Issociatc, Bacteriology, Teaching an I Research 
(G, 1936) 

Clark, Bjron B, MS PhD lufts College 
Medic il School, 410 Huntington Vie , Boston 
15 Mass Professor of Pharmacology (3, 
1940) 

Clark, Eliot R , M D University of Pennsyl- 
vania, Philadelphia Professor and Head of 
Department of Anatomy (1, 1919) 

Clark, Ernest D , A M , Ph D 82G Skinner Bldg , 
Seattle 1, Wash Director of the Laboratories, 
Northwest Branch, National Canners’ Associa 
lion (2, 1912) 

Clark, George, PhD Depirtmcnt of Vnatomy, 
Chicago Medical School, 710 S Wolcott Ave , 
Chicago 12 111 l ssociate Profcssoi of Yewro 

anatomy (1, 1943) 

Clark, Guy VY , A M , Ph D c/o Lederle Labora- 
tories, Inc , Pearl River, N Y Technical 
Director (2, 1922) 

Clark, Janet Howell, A M , Ph D Anderson 
Hall, University of Rochester, Rochester, N Y 
Dean of the College for Women and Professor m 
the Division of Biological Sciences (1, 1922) 
Clark, Paul F , Ph D University of Wisconsin 
Medical School, Madison Professor of Bacteri- 
ology (4, 1923 , 6, 192S) 

Clark, William G , Ph D Senpps Metabolic 
Clinic La Jolla, Calif (1, 1942) 

Clark, William Mansfield, M A , Ph D , D Sc 
Johns Hopkins University, Baltimore, Md 
Professor of Physiological Chemistry, Member, 
National Academy of Sciences (2, 1920) 


Clarke, Hans Thacher, D Sc (London), FIC 
630 W 108th St , New York City Professor of 
Biological Chemistry, Columbia University, 
College of Physicians and Surgeons (2, 1020) 
Clarke, Robert W 6 Audubon Court, Elizabeth- 
town, Kentucky Phi/sioloyisl, Armored Med 
Rc'.caich Lab , 1'ort Kno c (1, 1936) 

Clausen, Samuel Wolcott, M D School of Medi- 
cine, University of Rochester Rochester, X Y 
Profissoi of Pediatrics (2, 1922) 

Cleghojn, Robert Allen, M D , D Si ( Vberdeen) 
Dep u Client of Psjchiitry, McGill Umversitj , 
Montreal, Quebec, Cundu (1, 1937) 

Clowes, George Henry Alexander, Ph D , D Sc 
(hon ), LL D (hon ) Eh Lilly & Co , Indi- 
anapolis, Ind Director of Resiarch (2, 1914, 
G, 1919) 

Coca, Arthur F , A M , M D Pearl River, N Y 
Medical Director, Lederle Laboratories (G, 
1916) 

Code, Charles F , Ph D , M D Mayo Foundation, 
Rochester, Minn Professor of Physiology (1, 
1939) 

Coffey, Julia M , A B Division of Laboratories 
A Research, New York State Department of 
Health, Albany, N Y Associate Bacteriol- 
ogist (6, 1937) 

Coghill, Robert D , M S , Ph D Abbott Labora- 
tories North Chicago, Illinois Director of 
Research (2, 1932) 

Cohen, Barnett, MS, Ph D Johns Hopkins 
University School of Medicine, 710 N Wash- 
ington St .Baltimore 5, Md Associate Professor 
of Physiological Chemistry (2, 1935) 

Cohen, Milton B , M D 10616 Euclid Ave , 
Cleveland, O Director, The Asthma, Hay 
Fever and Allergy Foundation (G, 1931) 

Cohen, Philip P , Ph D , M D Service Memorial 
Institute, University of Wisconsin, Madison 
Associate Professor of Physiological Chemistry 
(2, 1941) 

Cohen, Seymour S , Pli D Children’s Hospital, 
1S40 Bambridge St , Philadelphia, Pa Assist- 
ant Professor of Physiological Chemistry, L ni- 
vcrstly of Pennsylvania School of Medicine (2, 
1946) 

Cohen, Sophia M , B S Division of Laboratories 
and Research, New York State Department of 
Health, Albany, N Y r Senior Bacteriologist 
(G, 193S) 

Cohn, Alfred E , M D 300 Central Park W , 
New York City Member, Rockefeller Institute 
for Medical Research (1, 1911, 3, 1913) 

Cohn, Edwin J, Ph D , AM (Hon ), Sc D 
(Hon ) 183 Brattle St , Cambridge, Mass 

Professor of Biological Chemistry, Harvard 
Medical School, Boston, Member, National Acad- 
emy of Sciences (I, 1919, 2, 1919) 

Cohn, Waldo E , Ph D P O Box W, Oak Ridge, 
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Tcnn Principal Biochemist, Clinton Laboia- 
lories (2, 1944) 

Cole, Harold H , M S , Ph D Division of Animal 
Husbandry, College of Agnculture, University 
of California, Davis Piofessor (1, 1947) 

Cole, Harold N , Ph B , M D 1352 Hanna Bldg , 
Cleveland, O Clinical Professoi of Dermatology 
and Syphilology, Weslei n Reserve Univci sily (3, 
1925) 

Cole, Kenneth S , Ph D Institute of Radio- 
biology and Biophysics, University of Chic igo, 
Chicago 37, 111 Piofessoi of Biophysics (1, 
1934) 

Cole, Versa V , Ph D , M D Indiana University 
School of Medicine, 1040-1232 West Michigan 
St , Indianapolis Assistant Professor of Phar- 
macology (3, 1941) 

Collett, Mary Elizabeth, AM, Ph D Mather 
College, Western Reserve University, Cleve- 
land, O Associate Professor of Biology (1, 
1921) 

Collier, H Bruce, M A , Ph D Dept of Bio- 
chemistry, Umv of Saskatchewan, Saskatoon, 
Sask Professor of Biochemistry (2, 1944) 

Codings, William Doyne, Ph D Medical Labora- 
tories, State University of Iona, Iona City 
(U 1944) 

Collins, Dean A , M A , Ph D , M D Temple 
Umv School of Medicine, 3400 N Broad St , 
Philadelphia 40, Pa Associate Professor of 
Physiology (1, 1938) 

Collins, Russell J,AM,MD,FRCP (Can ) 
M R C P (Edin ) F A C P St John, New 
Brunswick, Canada Medical Superintendent 
of St John Tuberculosis Hospital (3, 1915) 

Collip, J B, AM, PhD, DSc, MD, CBE 
F R S C University of Western Ontario, 
London, Ontario, Canada Dean, Medical Re- 
search (1, 1920, 2, 1920) 

Colowick Sidney P , Ph D The Public Health 
Research Inst of the City of New York, Inc , 
Foot of East 15th St , New York, N Y Associate 
in the Division of Nutrition and Physiology 
(2, 1944) 

Coman, Dale R , M D McManes Laboratory of 
Pathology, University of Pennsylvania School 
of Medicine, Philadelphia Assistant Professor 
of Pathology (4, 1939) 

Comroe, Julius H , Jr , M D University of 
Pennsylvania Giaduate School of Medicine, 
Philadelphia Professoi of Physiology and 
Pharmacology (1, 1943, 3, 1939) 

Conan t, James B , Ph D 5 University Hall, 
Cambridge, Mass President, Harvard Uni- 
versity, Member, National Academy of Sciences 
(2, 1932) 

Concepcion, Isabelo, M D 589 Zamora, Pasay, 
Rizal, Philippines Faculty of Medicine, Uni- 
versity Santo Tomas, Manila, Philippines 


Professoi of Biochcmistiy and Nutrition (1, 

1919) 

Conklin, Ruth E , MS, Ph D Yassar College 
Poughkeepsie, N Y Professor of Physiology 
(1, 1940) 

Conn, Jerome W , M D University of Michigan 
Medical School, Ann Arbor, Mich Associate 
Piofessor of Internal Medicine (5, 1942) 
Conrad, Ralph M , Ph D University of Denvei, 
Denver 10, Colo (2, 1946) 

Cook, Donald Hunter, Ph D University of 
Miami, Coral Gables 34, Fla Piofessoi of 
Chemistry (2, 1929) 

Cooke, Robert A , AM, Sc D (hon ), M D 
60 E 58th St , New York City Director, De- 
partment of Allergy, Roosevelt Hospital (6, 

1920) 

Coohdge, Thomas B , M D , Ph D Abbot Hall, 
University' of Chicago, Chicago 37, 111 Asso- 
ciate Pio/essor, Dept of Biochemistry, and Walter 
G Zollcr Memorial Dental Clinu, (2,1942) 
Coon, Julius M, PhD Dept of Pharmacology, 
Uim of Chicago, Chnago 37, III Instiuctur m 
Pharmacology (3, 1911) 

Coons, Callie Mae, Ph D Bureau of Human Nu- 
trition and Home Economics, U S Dept of Agri- 
culture, Washington, D C Assistant Chief 
(5, 1933) 

Cope, Otis M , M D New York Medical College, 
Flower and Fifth Avenue Hospitals, Fifth Vve 
at 106th St , New' York City Professor of 
Physiology and Biochemistry (1, 1929) 

Copley, Alfred Lewin, M D Laboratory of Cellu- 
lar Physiology', Dept of Biology', New York 
Umv , Washington Square, New York 3, N Y 
Research Associate (1, 1914) 

Corbin, Kendall B , M D 919 SOtli St , SW, 
Rochester, Minn Consultant in Neurology, 
Mayo Clinic, Piofessoi of Neui oanatomy, Mayo- 
Foundation (1, 1911) 

Corcoran, Arthur Curtis, C M , M D Cleveland^ 
Clime Foundation, Cleveland 6, O (1, 1940) 
Corey, Edward Lyman, Ph D School of Medi- 
cine, University of Virginia, University' As- 
sistant Professor of Physiology (1, 1931) 

Cori, Carl F , M D Washington University 
School of Medicine, Ivingshighway and Euclid 
Ave , St Louis, Mo Professor of Biochemistry, 
Membei , National Icadcmy of Sciences (2, 
1925, 3, 1934) 

Cori, Gerty T , M D Washington University 
School of Medicine, St Louis, Mo Professor 
of Biochemistry (2, 1927, 3, 1934) 

Corley, Ralph Conner, Ph D Department of 
Chemistry, Purdue University, Lafayette, Ind 
Professor of Biochemistry (2, 1927) 

Corper, Harry J , MD, Ph D 1295 Clermont 
St , Denver, Colo Director of Research, Na- 
tional Jewish Hospital (2, 1912) 
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Corson, Samuel A , M S , Ph D Department of 
Physiology, now aid University Stliool of Medi- 
cine, Washington, D C (1, 1943) 

Colts, Gerhard K, MD Lynchburg State 
Colony, Colony, Virginn Cluneal Diuclor 
3, 1937) 

Co Tui, Frank, M D New York University Col- 
lege of Medicine, 477 First Ave , New York City 
Associate Professor of Experimental Surgery 
(3, 1931) 

Command, AndrC Frederic, M D Chest Service, 
Bellevue Hospital, CD Building, 1st Ave at 2Sth 
St , New York City issistanl Professor of Medi- 
cine, College of Physicians and Surgeons, Colum 
bia Unuc’sily (1, 1944) 

CowgiH, George Raymond, Ph D 333 Cedar St , 
New Haven, Conn Professor of Nutrition, Yale 
University (1, 1923 , 2, 1922 , S, 1933) 

Cox, Gerald J , MS, Ph D 200 S 7th Ave , 
LaGrange, 111 Research Group Leader, Corn 
Products Refining Co (2, 1930, 5, 1935) 

Cox, Warren M , Jr , Ph D Mead Johnson <1 Co , 
Evansville, Iud Director of Yutritional Re 
search (2, 1935 , 5, 1945) 

Craig, Francis Northrop, M V , Ph D Medical 
Division, Army Chemical Center, Md Physiol- 
ogist (1, 194G) 

Craig, L C , M S , Ph D Rockefeller Institute 
for Medical Research, OGth St aud York Vvc , 
New York Cit\ lssociafc Member (2, 193S) 

Crampton, E W , Ph D Macdonald College, 
McGill l, mver&ity , Quebec, Canada Professor 
of Nutrition (5, 1940) 

Crandall, Lathan A , Jr , MD, Ph D Miles 
Laboratories, Inc , Elkhart, Indiana (I, 1930, 
5. 1940) 

Cranston, Elizabeth M , B A ,M S , Ph D Dept of 
Pharmacology, Umv of Minnesota Medical 
School, Minneapolis 14, Minn Instructor, Dept of 
Pharmacology (3, 194G) 

Cravens, W W , M S , Ph D Poultrv Depart 
ment, University of Wisconsin, Madison As- 
sociate Professor of Poultry Husbandry (5, 
1947) 

Craver, Bradford N , M A , Ph D , M D Ciba 
Pharmaceutical Products, Inc , Lafayette Park, 
Summit, New Jersey Senior Pharmacologist 
(3, 1946) 

Crescitelli, Frederick, Ph B , Sc M , Ph D Dept 
of Zoology, Umv of Calif , Los Angeles, Cahf 
Physiologist (1, 1946) 

Cressy, Norman L , MD Yale Umv School of 
Medicine, New Haven, Conn Fellow m Medi- 
cine (6, 1943) 

Cretcher, Leonard H , Ph D Mellon Institute 
of Industrial Research, University of Pitts- 
burgh, Pittsburgh, Pa Assistant Director and 


Head of the Department of Research m Pure 
Chemistry (2, 1930) 

Crider, Joseph O , M D Jefferson Medical Col- 
lege, Philadelphia, Pa Associate Professor of 
Physiology and Assistant Dean (1, 1935) 
Cnsler, George R , Ph D , M D 157 E New 
England Ave , Winter Patk, I' la (1, 1930) 
Crismon, Jefferson Martineau, MD Stanford 
University, Calif Assistant Professor of Physi- 
ology (1, 1944) 

Crittenden, Phoebe J , M S , Ph D Department 
of Physiology and Hygiene, Goucher College, 
Tow son 4, Md (1, 1937 , 3, 1937) 

Crozier, William J , Ph D Biological Labora- 
tories, Harvard University, Cambridge, Mass 
Professor of General Physiology (1, 192S) 
Csonka, F A , Ph D Bureau of Human Nutrition 
and Home Economics, U S Department of 
Agriculture, Beltsville, Md Senior Chemist 
(2, 1924) 

Cullen, Stuart C , M D University Hospitals, 
Iowa City, Iowa Assistant Professor of Surgery- 
Anesthesia (3, 1944) 

Culler, Elmer A K , Ph D University of Roch- 
ester, Rochester, N Y Professor of Psychology 
and Director of the Laboratory (1, 1936) 
Cunningham, Raymond W , M S , Ph D Lederle 
Laboratories, Inc , Pearl River, N Y Head, 
Pharmacology Research (3, 1941) 

Cunningham, Robert Sydney, A M , M D , Sc D 
Albany Medical College, Albany, N Y Pro- 
fessor of Anatomy and Dean (1, 1923) 
Cureton, Thomas Kirk Jr , M A , Ph D , B P E , 
M P E Umv of Illinois, School of Physical 
Education, Urbana, HI Associate Professor of 
Physical Education (1, 1946) 

Curnen, Edward C , M D Yale Umv School of 
Medicine, New Haven 11, Conn (6, 1941) 
Curtis, George Morris, M A , Ph D , M D Kins- 
man Hall, Ohio State University, Columbus 
Professor of Surgery, Chairman, Department of 
Research Surgery (1, 1933 , 4, 1933) 

Curtis, Howard J , M A , Ph D Vanderbilt 
University School of Medicine, Nashville 4, 
Tenn Professor of Physiology (1, 1940) 
Cutting, Reginald A , M D , Ph D Georgetown 
University School of Medicine, 3900 Reservoir 
Road, N W , Washington, D C Professor 
of Physiology and Director of the Department 
(1, 1939) 

Cutting, Windsor C , M D Stanford University 
School of Medicine, San Francisco, Calif As- 
sistant Professor of Therapeutics (3, 1939) 

Daft, Floyd Shelton, Ph D National Institute of 
Health, Washington, D C Senior Scieniis 1 (5, 
1941) 

Daggs, Ray Gilbert, Ph D Medical Dept , 
Field Research Lab , Fort Kno\, Kentuckv 
Directoi of Reseaich (1, 1935, 5, 1933) 
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Dabm, Henry D , D Sc , LL D , Ph D , F I C , 
F R S Scarborough-on-Hudson, N Y (2, 
1906) 

Dalldorf, Gilbert, MD New Yoik State De- 
paitment of Health, Albany, N Y Director, 
Division of Laboratories and Reseal ch (4, 
1947) 

Dalton, Albert J , M A , Ph D National Insti- 
tute of Health, Bethesda, Md Cylologisl 
(4, 1942) 

Dam, Henrik, D Sc Biologisk Afdelmg Danmatks 
Tekmske Hpjskole, Ostervoldgade 10 L, Copen- 
hagen, K, Denmark Professoi (2, 1944, 5, 1913) 
D’Amour, Fred E , M S , Ph D 2311 S Josephine 
St , Denver, Colo Associate Professor, Depart- 
ment of Zoology, University of Denver (1, 1934) 
D’Amour, Mane C , Ph D , M D 2311 So Jose- 
phine St , Denver, Colo (1, 1934) 

D’Angelo, Savino A , M S , Ph D Dcp u tment of 
Biologyq New Yoik University, Wishington 
Square, New York 3, N Y Assistant Pi ofessor 
of Biology (1, 1947) 

Daniels, Amy L , Ph D 720 N Van Burcn St , 
Iow'a City, Iowa Retired (2, 1919, 5, 1933) 
Danielson, Irvin S , Ph D Pearl River Apart- 
ments, Apt 3H, Pearl River, N Y Research 
Chemist (2, 1937) 

Dann, W J , Ph D , D Sc Duke University 
School of Medicine, Duilinm, N C Professor of 
Xuti then (2, 1937, 5, 193S) 

Danowski, T S , M D University of Pittsburgh 
School of Medicine, Pittsburgh, Pi Renzic- 
hausen Professor of Research Medicine (1, 
1947) 

Darby, William J , M D , Ph D Vanderbilt Umv 
School of Medicine, Nashville, Tenn Issociate 
Pi ofessor of Biochemistry, Assistant Pi ofessor 
of Medicine (5, 1945) 

Darling, Robert Croly, M D 157 Glenwood kve , 
Leonia, N J Dept of Medicine, Columbia Uni v 
College of Phvsicians and Suigcons, New York, 
32, N Y (1, 1944) 

Darrow, Chester W , Ph D Institute for Juve- 
nile Research, 907 S Wolcott St , Chicago, 111 
Research Psychologist, Institute for Juvenile 
Research, Associate m Physiology, University 
of Illinois College of Medicine (1, 1937) 
Darrow, Daniel Cady, M D New Haven Hos- 
pital, New Haven, Conn Associate Professor 
of Pediatrics, Yale University (2, 1936) 
Daubert, B F , Ph D University of Pittsburgh, 
Pittsburgh, Penn Research Pi ofessor (2, 
1947) 

Davenport, Horace Willard, BS, B Sc (0\on) 
PhD Dept of Physiology, University of Utah, 
Salt Lake City 1 (1, 1942) 

David, Norman Austin, MD University of 
Oregon Medical School, Portland Professor of 
Pharmacology (3, 1934) 


Davidsohn, Israel, M D Mount Sinai Hospital, 
2750 W 15th Place, Chicago, 111 Pathologist 
and Director of Laboratories, Ml Sinai Hospital, 
Associate Professor of Pathology, College of 
Medicine, University of Illinois (4, 1939, 6, 
1929) 

Davjis, George Kelso, Ph D Nutrition Laboratory, 
Animal Industry Dept , Agricultural Experi- 
ment Station, Gainesville, Fla Nutritional 
Technologist and Biochemist, Professor of Nutri- 
tion, Umv of Florida, Florida Agricultural 
Expcnmcnt Station (3, 1944) 

Davis, Hallowell, M D Central Institute for the 
Deaf, SIS S Kingshighwuy , St Louis 10, Mo 
(1, 1925) 

Davis, Harry A , M D , C M Dept of Surgery, 
College ol Medn il E v ingehsts, Boyle and Michi- 
gan Avenues, Los Angeles 33, Calif (1, 1944) 
Davis, John Emerson, M S , Ph D Umv of 
Arkansas School of Medicine, Little Rock 
Professor of Pharmacology and Physiology (1, 
1941,3,1941) 

Dawson, Charles R , Ph D 111 Havemeyer Hall, 
Columbia University, New York 27, N Y Asso- 
ciate Professor of Organic Chemistry (2, 1946) 
Dawson, James Robertson, Jr , M D Vander- 
bilt Medical School, Nashville, Tenn Professor 
of Pathology (4, 1910) 

Dawson, Percy M , M D 065 L Maryland \.\e , 
Claremont, Cilif (1, 1900) 

Day, Harry G, D Sc Indiana Utmersiti, 
Bloomington Associate Professor, Dept of 
Chemistry (5, 1910) 

Day, Paul L , M A , Ph D University of Ar- 
kansas School of Medicine, Little Rock Profes- 
sor of Physiological Chemistry (2, 1934, 5, 
1933) 

Dearborn, Earl H , M A , Ph D Johns Hopkins 
Umv School of Medicine, 710 N Washington St , 
Baltimoie 5, hid Instructor in Pharmacology and 
Experimental Therapeutics (3, 1946) 
de Beer, Edwin J , Ph D The Wellcome Research 
Laboratories, Tuckaboe, N Y Assistant Director 
of Research (3, 1944) 

De Bodo, Richard C , M D 477 First Ave , New 
York, N Y Associate Professor of Pharmacology, 
New York Umv College of Medicine (1. 1932, 
3, 1931) 

De Boer, Benjamin, M A , Ph D St Louis Uni- 
versity School of Medicine, 1402 South Gnnd 
Blvd , St Louis 4, Mo Assistant Professoi of 
Phai macologg (1, 1947) 

DeEds, Floyd, M A , Ph D 344 Santa Ana Ave , 
San Francisco, Calif Principal Pharmacologist, 
Western Regional Research Laboratory, $00 
Buchanan St , Albany, Calif (2, 1937 , 3, 1927) 
Defandorf, James Holmes, Ph D Office of the 
Chief of the Chemical Warfare Service, Wash- 
ington, D C Colonel, Sn C (3, 1940) 
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de Gara, Paul F, MD 200 Pinehurst Ave , 
New York City Instructor in Pathology, 
Cornell University Medical College, Physician, 
New York Hospital (0, 19 U) 

DeGraff, Arthur C,MD New York University 
College of Medicine, New York City Professor 
of Therapeutics (3, 1937) 
de Gutierrez-Mahouey, C G , M D St Vincent’s 
Hospital, New York, N Y Director, Neurologi- 
cal Division aiul \ r curosurgvo)i in Chief (1, 
1940, 4, 1941) 

Deichmann, William B , M Se , Pli D Albany 
Medic tl College, Alb my , N A Issociate Pro- 
fessor of Pharmacology and Head, Division of 
Pharmacology (3,1911) 

del Pozo, E C , M D Medellin 19G, Mexico, D 
F , Mexico (1, 1943) 

Dempsey, Edward W , Sc M , PhD Harvard 
Medical School, Boston, Mass Issocialc Pro 
fessor of Uiatomy (1, 1910) 

Derbyshire, Arthur J , Ph D EEG Department, 
Harper Hospital, Detroit, Mich (I, 1939) 
dc Snvitsch, Eugene, M D Suite 24, 1150 Con- 
necticut Ave , Washington, D C Clinical 
Instructor m Surgery, Georgetown University 
School of Medicine Consulting Surgeon, Home 
of Incurables, Surgeon, Doctois Hospital (1, 
1934) 

Dettwiler, Herman A , M S , Ph D Eli Lilly and 
Co , Indianapolis, Ind Research Bacteriologist, 
Biological Division (6, 1940) 

Deuel, Harry J , Jr , Ph D University of South- 
ern California Medical School, Los Angeles 
Professor of Biochemistry (1, 192S, 2, 1924, 
a, 1933) 

Deulofeu, Venancio, D Cliem Casilia Correo 
2539, Buenos Aires, Argentina Professor of 
Organic Chemistry, University of Buenos Aires 
(2, 1942) 

De), Frederick L, Ph D , MD Box 11, Sub- 
marine Base, New London, Conn Lt (jg), 
l S N R (1, 1945) 

Dickison, H L , M A , Ph D Bristol Labora- 
tories, Inc , Syracuse, 1, A 4 (3, 1946) 

Dieckmann, William J , M D The Chicago 
Lving-In Hospital, 5841 Maryland Avenue, 
Chicago 37, III Mary Campau Rycrson Pro 
fessor and Chairman of the Department of 
Obstetrics and Gynecology, University of Chicago 
(3, 1947) 

Dienes, Louis, M D Massachusetts General 
Hospital, Boston Bacteriologist (6, 1924) 
Dill, David Bruce, M A , Ph D Medical Division, 
Army Chemical Center, Md Scientific Director 
(1, 1941, 2, 1927 , 5, 1936) 

Dille James M , MS, PhD , M D Umv of 
Washington School of Medicine, Seattle 5, Wash 
Professor of Pharmacology, Issisiant Dean 
(3, 1939) 


Dillon, Robert T , M S , Ph D % G D Searle 
and Co , Box 5110, Chicago SO, 111 Head, Ana- 
lytical Division (2, 1934) 

Dingle, John H , Sc D , M D Western Reserve 
University School of Medicine, Cleveland 6, 
Ohio Professor of Picvcnhve Medicine (6, 
1911) 

Di Palma, Joseph R , M D Long Island College 
of .Medicine, 350 Hemy fet , Brooklyn, N Y 
Associate m Physiology (1, 1943) 

Dische, Zachanas, M D Dept of Biochemistry, 
College of Physicians and Surgeons, 630 W 16Sth 
St , New York City (2, 1944) 

Dixon, Harold M , MD US Navd Hospital, 
Philadelphia 4, Pa Associate in Pathology, 
Chief of the Division of Pathology, Phila General 
Hospital (4, 1936) 

Doan, Charles A , M D Ohio State University, 
College of Medicine, Columbus Dean, Pro- 
fessor of Medicine, Director of Medical Research 
(4, 192S) 

Dobrmer, Konrad, M D Sloan Kettering In- 
stitute, 441 E 68th St , New Aork 21, N A 
Member (2, 1946) 

Dochez, A Raymond, M D , Sc D (lion ) Pres- 
byterian Hospital, 620 W 168th St , New York 
City John E Borne Professor of Medical and 
Surgical Research, Columbia University, Mem- 
ber of National Academy of Sciences (4 
1917,6, 1922) 

Dohan, F Curtis, M D 80 Princeton Rd , 
Cynvvyd, Pa Fellow, George S Cox Medical 
Research Institute, Associate in Medicine, Uni- 
versity of Pennsylvania, Philadelphia (1, 1941) 
Daisy, Edward A , M S , Ph D , Sc D St Louis 
University School of Medicine, St Louis 4, Mo 
Professor of Biological Chemistry, Member, 
National Academy of Sciences (2, 1920) 
Dolman, C E , D P,H , Ph D The University of 
British Columbia, Vancouver, B C , Canada 
Professor of Bacteriology and Prevenlne Medi- 
cine (6, 1947) 

Dominguez, Rafael, M D Saint Luke’s Hospital, 
11311 Shaker Blvd , Cleveland, O Director of 
Laboratories, St Luke’s Hospital, Associate m 
Pathology, Western Reserve University (1, 1935) 
Donahue, D D , D Sc Division of Industrial 
Hygiene, National Institute of Health, Betbesda, 
Md Physiologist, Toxicology Section, Division 
of Industrial Hygiene, U S Public Health 
Service (3, 1941) 

Donelson, Eva G , Ph D The Ohio State Uni 
versity, Columbus, Ohio Professor of Home 
Economics (5, 1947) 

Dooley, M S,MD 417 Waverly Ave , Syracuse 
10, N A Professor of Pharmacology, College of 
Medicine, Syracuse Unneisity (3,1923) 
Dorfman.Ralphl.PhD Dept of Biochemistry, 
Western Reserve University School of Medicine, 
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Cleveland, 0 Assistant Professor of Bio- 
chemistry (2, 1940) 

Dotti, Louis Basil, M A , Ph D St Luke’s Hos- 
pital, Amsterdam Ave and 113th St , New York 
City Chemist, St Luke’s Hospital, Lecturer m 
Physiology and Biochemistry, New York Medical 
College (1, 1937) 

Dotj, J Ro), PhD Amencan Dental Associa- 
tion, 222 E Supenoi St , Chicago, 111 Scnioi 
Chemist (2, 1941) 

Doudoroff, Michael, M A , Ph D Dept of Bac- 
teriology, 3531 Life Science Bldg , Umv of 
Calif , Beikeley, Calif 1 ssociate Professor of 
Bacteriology (2, 1946) 

Dounce, Alexander L , Ph D Strong Memorial 
Hospital, 260 Crittenden Blvd , Rochester, 
N Y Instructor in Biochemistry, University of 
Rochester, School of Medicine and Dentistry 
(2, 1944) 

Dow, Philip, Ph D University of Georgia School 
of Medicine, Augusta Associate Professor of 
Physiology (1, 1939) 

Dow, Robert S , M D , Ph D University of 
Oregon Medical School, Portland Associate 
Professor of Anatomy (1, 1940) 

Downs, Ardrey W , M A , M D , D Sc , F A C P 
University of Alberta, Edmonton, Canada 
Professor of Physiology and Pharmacology 
(1, 1917) 

Downs, Cora M , Ph D 1625 Alabama St , Law- 
rence, Kan (6, 1929) 

Doyle, William Lewis, M A , Ph D 930 East 
58th St , Chicago 37, 111 Associate Professor of 
inatomy, Unnersity of Chicago (1, 1946) 
rabkin, David L, MD Graduate School of 
Medicyie, Universitv of Pennsylvania, Phila- 
delphia Professor of Physiological Chemistry 
(2, 192S, 5, 1934) 

Dragstedt, Carl A , Ph D , M D Northwestern 
University Medical School, 303 E Chicago Ave , 
Chicago, 111 Professor of Pharmacology (1, 
1928,3, 1932) 

Dragstedt, Lester R , hi D , Ph D University of 
Chicago, Chicago, 111 Professor of Surgery 
(1, 1920) 

Draize, J H , Ph D Division of Pharmacology, 
Food & Drug Administration, U S Dept of 
Agriculture, Washington, D C Pharmacologist 
(3, 1940) 

Drake, T G H, MB, FRCP (c) University 
of Toronto, Toronto, Canada Junior Demon- 
strator m Paediatrics, Department of Medicine, 
University of Toronto, Clinical Assistant on 
Active Staff and Associate Director Research 
Laboratory, Hospital for Sick Children (5, 
1936) 

Draper, William B , M Sc , M D University of 
Colorado School of Medicine, 4200 E 9th Ave , 


Denver Associate Professor of Physiology and 
Phai macology (1, 1947, 3, 1938) 

Dreisbach, Robert H , Ph D , M D Stanford 
University School of Medicine, San Francisco 15, 
Calif Instructor Onleavc Capt ,MC, 0491982, 
Lovell General Hospital, Ft Devens, Mass (3, 

1945) 

Dreyer, Nicholas Bernard, M A (0\on) School 
of Medicine, University of Vermont, Burlington 
Associate Professor of Physiology and Pharma- 
cology (3, 1912) 

Drill, Victor Alexander, Ph D Dept of Pharma- 
cology, Yale University School of Medicine, 333 
Cedar St , New Haven, Conn Instructor in 
Pharmacology (1, 1943, 3, 1946) 

Drinker, Cecil K , M D Harvard University 
School of Public Health, Boston, Mass Pro- 
fessor of Physiology and Dean (1, 1915) 

Dripps, Robert D , M D School of Medicine, 
University of Pennsylvania, Philadelphia 4 
issoeiatc Professor of incsthcsiology, Director 
of incslhcsia, Hospital of the Unnersity of 
Pennsi/liania (1, 1917, 3, 1915) 

Driver, Robert L , MS, Ph D Department of 
Pharmacology uul I' xperimentnl Therapeutics, 
University of California School of Medicine, 
San Francisco 22 Lecturer in Pharmacology 
(1, 1945,3,1947) 

Drury, Douglas R , M D University of Southern 
California, Los Angeles Professor of Physi- 
ology (1, 1932) 

Dubin, Harry E , Ph D 11 W 42nd St , New York 
IS, N Y President, II E Dubin Laboratories, 
Inc (2, 1925) 

Dubin, Isadorc N , M D Institute of Pathology , 
University of Tennessee, Memphis 7, Tenn 
Assistant Professor of Pathology and Bacteriol- 
ogy (4, 1947) 

DubnofF, Jacob W , M V , Ph D 1201 L Cali- 
fornia St , Pasadem 4, Cilif Senior Rcstaich 
Fellow, California Institute of Technology (2, 

1946) 

DuBois, Eugene F , M D Cornell University 
Medical School, 1300 York Ave , New York, 
N Y Professor and Head of the Department of 
Physiology and Biophysics, Attending Physician, 
New York Hospital, Member, National Academy 
of Sciences (1, 1913, 3, 1921, 5, 1935) 

Du Bois, Kenneth P , B S M S , Ph D Dept of 
Pharmacology^, Umv of Chicago, Chicago 37, 111 
Instructor in Pharmacology (3, 1946) 

Dubos, Rene J , Ph D , D Sc Rockefeller Insti- 
tute for Medical Research, 66th St and York 
Ave , New York City Head, Dept of Bacteriol- 
ogy (6, 193S) 

Dugal, L Paul, M V , M Sc , PhD Rescuch 
Department on Acclimatization, Medical School, 
Laval Umveisity, Quebec City, Canida Re- 
seat cli Profcssoi and Head of the Research Dc- 
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paitmuit on lcclim«(t_«itoit, Axsoi uifi Dircctoi 
of the Institute of Hggunc (1, 10-17) 

Dukes, H H.DVM.MS New York State 
Veterinary College, Cornell University, Ithaca, 
N Y Professor of Veterinary Physiology (1, 
1931) 

Dulaney, Anna D , AM, Ph D Pathological 
Institute, University of Tennessee, Memphis 
Issistant Professor of Bacteriology, Medical 
School (6, 1924) 

Dumke, Paul Rudolph, M D Clinical Research 
Section, Medical Research Lab , Edgewood 
Arsenal, Edge wood, Md Instructor in Pharma- 
cology, University of Pennsylvania, Captain, 
M C (3, 1942) 

Dunlap, Charles E, MD Tulane University of 
Louisiana, 1430 Tuhue V\e , New Orleans Pro- 
fessor of Pathology and Bacteriology (1, 1942) 
Dunn, Max Shaw, Ph D University of Cali- 
fornia, Los Angeles Professor of Chemistry 
(2, 1933) 

Dunn, Thelma Brumfield, M D The National 
Cancer Institute, Betheodn, Md Pathologist 
(4, 1945) 

Durrant, Edwin Poe, M V Pli D Ohio State 
University , Columbus Lmcrttus l ssociatePio 
fessor of Physiology (1, 192S) 

Dutcher, James D , M S , Pb D The Squibb In- 
stitute for Medical Research, New Brunswick, 
New Jersey Research Associate, Division of 
Organic Chemistry (2, 1946) 

Dutcher, R Adams, M S , M A , D Sc Pennsyl- 
vania State College, State College Professor 
and Head of Department of IgricuHural and 
Biological Chemistry (2, 1920, 5, 1933) 

Duval, Charles Warren, M D San Josd Hospi 
tal, San Jose, Calif Professor Emeritus of 
Pathology and Bacteriology, Tulane Umv , New 
Orleans, La Director, Laboratory of Pathology, 
San Jose Hospital (4, 1913) 
du Vigneaud, Vincent, MS, Ph D Cornell 
University Medical College, 1300 York Ave , 
New York 21, N Y Professor of Biochemistry, 
Member, National Academy of Sciences (2, 1929, 
5, 1934) 

Dworkm, Simon, D D S , MD, CM Biology 
Building, McGill University, Montreal, Quebec, 
Canada Lecturer m Physiology, Faculty of 
Medicine (1, 1931) 

Dye, J A , Ph D James Law Hall, Cornell 
bmversity, Ithaca, X 4 Professoi of Physiol 
ogy (1, 1929) 

Dje, Marie, M S , Ph D Michigan State College, 
East Lansing Dean, School of Home Economics 
(2, 1929,5, 1933) 

Dyer, Helen M , M S , Ph D National Cancer 
Institute, N I H USPHS, Bethesda, Md 
Biochemist (2, 1936, 5, 1937) 


Eadie, George S , Ph D Duke University School 
of Medicine, Bo\ 3709, Durham, N C Profes- 
sor of Physiology and Pharmacology (I, 1929, 
3, 1940) 

Eagle, Harry, til, MD National Cancer 
Institute, Bethesda, Md Scientific Director 
(3,1946,4,1936,6,1940) 

Earle, D P , Jr , M D , Med Sc D New York 
University College of Medicine, 477 First Ave- 
nue, New York 16, N Y 1 ssoctatc Professor of 

Medicine (1, 1917) 

Earle, Wilton R , Ph D US Public Health 
Service, National Cancer Institute, Bethesda, 
Md Principal Cytologist (4, 1940) 

Eaton, Monroe D , M D Harvard Medical 
School, 25 Slut tuck St , Boston 15, Mass (6, 
1937) 

Ecker, E E , Ph D School of Medicine, Western 
Reservo University, 2085 Adelbert Rd , Cleve- 
lind, O Professor of Immunology (4, 1925, 
6, 1917) 

Eckstein, Henry C , M S , Ph D 320 W Medical 
Building, University of Michigan, Ann Arbor 
Associate Professor of Biological Chemistry 
(2, 1925) 

Eckstein, R W , M A , M D Department of 
Medicine, Western Reserve University, Cleve- 
land, Ohio Senioi Instructor, in charge of 
Cardiovascular Expel uncnlal Medical Reseat ch 
Laboratory (1, 1947) 

Eddy, Nathan B , M D National Institute of 
Health, Bethesda, Md Principal Pharmacolo- 
gist, United States Public Health Service (3, 
1929) 

Eddy, Walter H , A M , Ph D American Chloio- 
phyll, Inc , Lake Worth, Fla Director of Re- 
search (2,1913 , 5,1933) 

Edsall, Geoffrey, M D Antitoxin and Vaccine 
Laboratory, 375 South St , Jamaica Plain, Mass 
Acting Director, Division of Biologic Labora- 
tories, Massachusetts Department of Public 
Health, Associate m Public Health Laboratory 
Methods, Simmons College, Instructor in Applied 
Immunology, Harvard School of Public Health 
(6, 1943) 

Edsall, John Tileston, M D Harvard Medical 
School, Boston, Mass Associate Professor of 
Biological Chemistry and Tutor m Biochemical 
Sciences (2, 1931) 

Edwards, Dayton J, PhD Cornell Uimersity 
Medical College, 1300 York Ave , New Yoik 
City Associate Piofcssor of Physiology, 4s- 
sisianl Dean (1, 1921) 

Edwards, Jesse E , M D Mayo Clinic, (Sect, 
Path Vnat ) Rochester 4, Minn As«st«»< 
Professor of Pathologic Anatomy, Mayo Founda- 
tion, Graduate School, University of Minnesota 
(4, 1941) 

Edwards, J Graham, A M , Ph D 24 High St , 
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Fell, Norbert, Ph D Camp Detrick, Frederick, 
Maryland Chief, Pilot Plant Division (6, 
F 1944) 

Feller, A E , M D Western Reserve School of 
Medicine, Cleveland 6, Ohio Assistant Professor 
of Preventive Medicine (6, 1943) 

Fellows, Edwin J , MS, Ph D Temple Uni- 
versity School of Medicine, Philadelphia, Pa 
Assistant Professor of Pharmacology (3, 1939) 

Felton, Lloyd D , M D , D Sc National Institute 
of Health, Bethesda, Md Medical Director, 
USPHS (6, 1926) 

Fenn, Wallace Osgood, A M , Ph D University of 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Profes- 
sor of Physiology , Member, National Academy of 
Sciences (1, 1924) 

Fenning, Con, M D , M A University of Utah 
School of Medicine, Salt Lake City Professor 
of Pharmacology and Physiology (1, 1942) 

Fenton, P F , M S , Ph D Department of Physi- 
ological Chemistry, Yale University School of 
Medicine, New Haven 11, Conn Research 
Assistant (1, 1947) 

Ferguson, James Kenneth Wallace, M A , M D 
76 Kilbarry Rd , Toronto, Ontario, Canada 
Professoi and Head of Depai tment of Pharmacol- 
ogy, University of Toronto (1, 1933, 3, 1941) 

Ferguson, John Howard, M D , M A , L M S S A 
Dept of Physiology, School of Medicine, Univer- 
sity of North Carolina, Chapel Hill Professor of 
Physiology and Acting Professor of Pharmacol- 
ogy (1, 1933) 

Ferguson, L Kraeer, M D 133 S 36th St , Phila- 
delphia 4, Pa Professor of Suigery, Graduate 
School, Umv of Pennsylvania, and Woman's 
Medical College of Pennsylvania, Surgeon, Doc- 
tors Hospital and Woman’s Medical College, 
Graduate Hosp , Philadelphia General Hospital 
(4, 1935) 

Ferry, John Douglass, Ph D , Dept of Chemistry, 
Umv of Wisconsin, Madison 6, Wis Associate 
Pi ofessor of Chemistry (2, 1941 ) 

Ferry, Ronald M , M D 966 Memorial Drive 
Cambridge, Mass Associate Piofessoi of Bio- 
chemistry (2, 1924) 

Fetcher, Edwin S , Ph D R D #4, Xenia, 01u6 
(1, 1944) 

Fetter, Dorothy, Ph D Department of Hygiene, 
Brooklyn College, Brooklyn, N Y Instructor m 
Physiology (1, 1944) 

Fevold, Harry L , M S , Ph D 1849 W Pershing 
Road, Chicago 9, 111 Chief, Food Research 
Division, Quarter mastei Food and Container 
Institute (2, 1942) 

Field, John, II, A M , Ph D Department of 
Physiology, Stanford Umvcisity , Stanfoid, Calif 
Professor of Physiology (1, 1930) 


Fincke, Margaret L , Ph D Oregon State College, 
Corvallis Associate Professor of Foods and 
Nutrition, School of Home Economics (5, 
1940) 

Findley, Thomas, Jr , M D Ochsner Clinic, 
3503 Prytania, New Orleans, La Head of the 
Department of Internal Medicine, Ochsner 
Clinic, New Orleans, Assistant Professor of 
Clinical Medicine, Tulane University School of 
Medicine (1, 1938) 

Fincrty, John C , M S , Ph D Department of 
Vnitomy, Washington University School of 
Muhcine, St Louis 10, Mo 1 ssistant Professor 
of Inalomi, (1,1917) 

Finland, Maxwell, B S Boston City Hospital, 
Boston, Mass Assistant Professor of Medicine, 
Harvard Medical School (6, 1941) 

Finnegan, J K, MS, PhD Medic d College 
of \ngiini, Richmond 19, \a 1 ssistant Pro- 

fessor of Pharmacology (3, 1917) 

Firor, Warfield Monroe, M D Johns Hopkins 
Hospital, Baltimore, Md Associate Professor 
of Surgery, Johns Hopkins University (1, 1932) 
Fischer, Ernst, M D , Dr habil Medical College 
of Virginia, Richmond Professor of Physiology 
(1,1936) 

Fischer, Hermann O L , Ph D Banting Insti- 
tute, 100 College St , University of Toronto, 
Toronto 5, Canada Research Professor of Or- 
ganic Chemistry (2, 1940) 

Fischer, Martin H , M D , Pharm D (lion), Sc D 
University of Cincinnati College of Medicine, 
Eden Ave , Cincinnati 19, 0 Professor of Phys- 
iology (1, 1901 , 2, 1919) 

Fishberg, Ella H , M A , M D Beth Israel Hos- 
pital, Stuyvesant Park East, New York City 
Biochemist (2, 1931) 

Fisher, Albert Madden, M V , Ph D Connaught 
Laboratories, University of Toronto, Toronto, 
Canada Research Associate (2, 1944) 

Fisher, Kenneth C , M A , Ph D University of 
Toronto, Toronto, Ont , Canada Assistant 
Professor of Physiological Zoology (1, 1940) 
Fishman, William H , Ph D University' of 
Chicago Medical School, Chicago, 111 Rcsiaich 
Associate and Assistant Professor in Biochemis- 
try (2, 1947) 

Fiske, Cyrus H , M D Harvard Medical School, 
Boston, Mass Professor of Biological Chemis- 
try (2, 1914) 

Fitzhugh, O Garth, Ph D Division of Pharma 
cology, Food and Drug Administration, Federal 
Security Agency, Washington, D C Pharma 
cologist (3, 1940) 

Fleischmann, Walter, M D , Ph D Medical Divi- 
sion, Army Chemical Centei, Md Chief, 
Physiology Section, Instiuctor in Pediatrics, 
Johns Hopkins Unuersilij ( 1 , 1910 ) 

Fleisher, Moyer S, MD Jewish Hospital, St 
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Louis, Mo Research Bacteriologist (4, 1924, 
G, 1932) 

Flexncr, Louis B,MD Department of Embry 
ology, Carnegie Institution of Washington, 
Wolfe and Madison Sts , Baltimore, Md Ra 
search Associate (I, 1933) 

Flock, Eunice V , Ph D Mayo Clime, Rochester, 
Minn Issoua/e Profvssoi in Lxpcrimcnlal Medi- 
cine, lingo touiulation, Umv of Minnesota 
(», 1910) 

Florman, Alfred L , M D Hospital of the Rocke- 
feller Institute, New York, N Y Visiting In- 
vestigator (6, 1942) 

Flosdorf, Earl W , Ph D Forest Grove, Bucks Co , 
Pa Research — University of Pennsylvania School 
of Medicine (6, 1941) 

Floyd, Cleveland, M D , Sc D 24G Marlborough 
St , Boston, Mass Chief Examiner, Boston 
Health Dept (G, 1916) 

Foa, Piero Pio, Ph D 710 S Wolcott St , Chicago 
111 issociate Professor of Physiology and Phar- 
macology, Chicago Medical School (1, 1944) 

Folch, Jordi, M D McLean Hospital, Waverly, 
Mass Assistant Professor of Biological Chemis 
try, Harvard Medical School Director of Scicn 
tific Research , McLean Hospital (2, 1941) 

Folkers, Karl, Ph D Merck and Co , Inc Rah 
u ij , X J Director of Organic and Biochemical 
Research (2, 1947) 

Follensby, Edna M , Ph G SO E Concord St , 
Boston, Mass Research Assistant, Evans Me- 
morial Special Instructor in Biology, Simmons 
College (6, 1933) 

Follis, Richard H , Jr , M D School of Medicine, 
Johns Hopkins Universitv issociate Professoi 
of Pathology (4, 1942) 

Fontaine, Thomas Davis, Ph D Biologically Ac- 
tive Compounds Division, Room 114 North 
Bldg , Agricultural Research Center, Beltsville, 
Md Chemist, Bureau of Agricultural and Indus 
trial Chemistry, U S Dept of Aqnculturc (2, 
1946) 

Foot, Nathan Chandler, MD 1300 Pork Ave , 
New York 21, N A Professor of Surgical 
Pathology, Cornell Unucrsity Medical College, 
Sutgical Pathologist, 'lew 1 ork Hospital (4, 
1924) 

Forbes, Alexander, A M , M D Harvard Medi- 
cal School, Boston, Mass Professor of Physi- 
ology, Member of the National Academy of 
Sciences (1, 1910) 

Forbes, Ernest B , Ph D State College, Pa 
Professor Emeritus Animal A utrition (1, 1917, 
5, 1935) 

Forbes, Henry S , M D Torest St , Milton 86, 
A fuss Associate m \ curopalhology. Harvard 
Medical School, Boston (1, 1931 } 

Forbes, John C , M A , Ph D Medical College of 


Virginia, Richmond Research Professor of 
Biochemistry (2, 1937) 

Forbes, William H , M A , Ph D Harvard Uni 
versity, Fatiguo Laboratory, Boston, Mass 
Research Fellow, Assistant Director of Fatigue 
Lab , Assistant Professor of Industrial Physiol 
ogy (1, 1943) 

Fosdick, Leonard S , Ph D 311 E Chicago Ave , 
Chicago, Rl Professor of Chemistry, Northwest- 
ern University (2, 1944) 

Foster, G L , Ph D College of Physicians and 
Surgeons, 630 W 168th St , New York City 
Professor of Biological Chemistry (2, 1923) 
Foster, Harry E , M D Cutter Laboratory, 
Berkeley, Calif Medical Director (G, 1913) 
Foster, Jackson W Dept of Botany and Bac 
tcnology, Umv of Texas, Austin 12, Texas 
Associate Professor of Bacteriology (2, 1946) 
Foster, Robert H K , Ph D , M D St Louis 
University School of Medicine, St Louis, Mo 
Associate Professor of Pharmacology (1,1940, 
3, 1944) 

Foster, Ruth A C , Ph D Dept of Botany and 
Bacteriology, University of Texas, Austin 
Instructor (6, 1943) 

rothergill, LeRoy D, AID Camp Detriek, 
r rederiek , Mary 1 md (G, 1936) 

Fox, Sidney W , Ph D Chemistry Dept , Iowa 
State College, Ames, Iowa Professor of Chem- 
istry and Research Professor, Chemistry Section, 
Iowa Agricultural Expenincnt Station, Research 
Professor of Chemistry, Industiial Science Re- 
search Institute, Iowa State College (2, 1946) 
Fraenkel-Conrat, Heinz, M D , Ph D Western 
Regional Research Laboratory U S Dept of 
Agriculture, Albany 6, Calif Chemist (2, 
1942) 

Francis, Thomas, Jr , M D , M S (hon ), Sc D 
(lion ) School of Public Health, University of 
Michigan, Ann Arbor Professor of Epidemi- 
ology (4, 1940, 6, 1930) 

Franke, Florent E , M D 9 Sylvester, Webster 
Groves, Mo Assistant Professor of Physiology, 
St Louis University School of Medicine (1, 
1934) 

Frankel, Edward M , Ph D 214 River Rd , Nyack, 
N Y Consulting Chemist (2, 1916) 

Fraps, R M , Ph D Bureau of Animal Hus- 
bandry, Beltsville, Md Senioi Physiologist 
(1, 1947) 

Fraser, Alexander MacLeod, A M , M D , C M 
McGill University, Montreal, Canada Lec- 
turer in Pharmacology (3, 1939) 

Fraser, Donald T , MB Connaught Labora- 
tories, University of Toronto, Toronto 5, Canada 
Professor of Hygiene and Preventive Medicine 
(G, 1935) 

Frear, Donald E , M S , Ph D Dept of Agncul 
tural and Biological Chemistry The Pennsyl 
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vama State College, State College, Pa Piofcssoi 
of Agriculture and Biological Chemistry (2, 
1946) 

Free, Alfred H , M S , Ph D Reseal ch Eaboia- 
tory, Miles Laboratories, Inc , Elkhait, Ind 
Head of Biochemistry Section (2, 1946, 5, 1941) 

Freeman, Harry, M D Worcester State Hospital, 
Worcester, Mass Internist , Research Service 
(1, 1939) 

Freeman, Leslie Willard, Ph D , M D 7S9 
Howard Ave , Department of Suigeiy, Yale 
Univeisity School of Medicine, New II iven 11, 
Conn (1, 1944) 

Freeman, Norman E , MD Depaitmcnt of Sui- 
gery, University of California Medical School, 
San Fiancisco 22 (1, 1936) 

Freeman, Smith, M D , Ph D Northwestern 
University School of Medicine, 303 E Chicago 
Ave , Chicago, 111 Assistant Professor of 
Physiology and Pharmacology (1, 1937) 

French, C S , Ph D Carnegie Institution of 
Washington, Stanford University, Calif Di- 
icctoi, Division of Plant Biology (1, 1947, 
2, 1946) 

Freund, Jules, M D Public Health Research In- 
stitute of the City of New York, Foot of E 
15th St , New York, N Y Member (4, 1930, 
6, 1924) 

Fnedemann, Theodore E , M A , Ph D North- 
western University Medical School, 303 E 
Chicago Ave , Chicago, 111 Associate Professor 
of Physiology (2, 1925) 

Friedemann, Ulrich, M D Department of Bac- 
teriology, The Jewish Hospital of Brooklyn, 
Classon and St Marks Ave , Brooklyn, N Y 
(6, 1938) 

riedenwald, Jonas S , M D , M A 1212 Lut iw 
Place, Baltimore 17, Md The Johns Hopkins 
Hospital, Baltimore Associate Professor of 
Ophthalmology (1, 1947) 

Fnedewald, William F , M D Emory University 
School of Medicine, Atlanta, Ga Piofcssor of 
Bactei lologv , Associate Professor of Medicine 
(4, 1941) 

Friedgood, Harry B , M D 2943 Queensburg 
Road, Los Angeles 34, Calif Assistant Clinical 
Professor of Medicine, TJniv of Southern Calif 
Med School, Senior Attending Physician, Los 
Angeles County Hospital (1, 1936) 

Friedman, Maurice H , Ph D , M D 2040 Bel- 
mont Rd , Washington 9, D C (1, 1929) 

Friedman, Meyer, M D Harold Brunn Institute 
foi Cardiovascular Research, Mt Zion Hospital, 
2200 Post St , San Francisco, Calif Duectoi 
(1, 1947) 

Friedman, M H F , M A , Ph D Jefferson Medi- 
cal College of Philadelphia, 1025 Walnut St , 
Philadelphia, Pa Assistant Professor of Physiol- 
ogy (1,1941) 


Friedman, Nathan B , M D Cedars of Lebanon 
Hospital, Los Angeles, Calif (4, 1942) 
Friedman, Sydney M , M D , Ph D Department 
of Yn itomy, Mi Gill University, Montreal 2, 
Cnnadi issislant Professor of Anatomy (1, 
1917) 

Frost, Douglas Van Anden, M A , Ph D Abbott 
Laboratones, North Chicago, 111 Head of Nu- 
ll ihonal Rescaich (2, 1946, 5, 1947) 

Fruton, J S , Ph D Yale School of Medicine, 
333 Cedar St , New Haven, Conn Associate 
Professor of Physiological Chemistry (2, 193S) 
Fugo, Nicholas W , M S , Ph D Department of 
Obstetrns and Gymccology , University of Chi- 
e igo, Chu igo, 111 (3, 1914) 

Fuhrman, Frederick A , MS, Ph D Dept, of 
Physiology, Stanford Umv .Stanford University, 
Calif Instructor m Physiology (1, 1946) 
Fulton, John Farquhar, M A , Ph D , M D Yale 
University School of Medicine, Now Haven, 
Conn Sterling Professor of Physiology (1, 
1925) 

Funk, Casimir, D Sc , Ph D 1S6 Riverside Drive, 
New York 24, N Y (2, 1921) 

Turth, Jacob, AID Cornell Emeersity Medical 
College, 1300 York Yve , New York, X Y 
Professor of Pathology (1, 1032, G, 1930) 
Gaebler, Oliver H , Ph D , M D Henry Ford 
Ilospitil, Detroit, Mich Head, Department of 
Biochemistry, Research Institute (2, 1927) 
Gaffron, Hans, Ph D Department of Chemistry , 
Unweisity of Chicago, Chicago, 111 1 ssociatc 

Piofcssor of Biochemistry (2, 1941) 

Gagge, Adolf Pharo, Ph D Aeromedical Re- 
search Laboratory, Wright Field, Dayton, O 
Lt Col , Chief, Biophysics Branch, Air Corps, 
U S Army, on leave from Yale University and 
John B Pierce Laboratory of Hygiene (1, 1939) 
Galambos, Robert, M Y , Ph D Psy cho-Acoustie 
Laboratory , Memorial Hall, C imbndge 3S, Mass 
(1, 1942) 

Gall, Edward A , M D Bethesda Hospital, 
Cincinnati, O Assistant Professor of Pathology, 
College of Medicine, University of Cincinnati 
(4, 1941) 

Gallagher, Thomas F, PhD Sloan-Kettenng 
Institute, 444 E 6Sth St , New Yoik 21, N Y 
Membci (2, 1932) 

Gallup, Willis D , M S , Ph D Oklahoma Agri- 
cultural and Mechanical College, Stillw’ater 
Chemist and Professor of Agricultural Chemistry 
(2, 1932) 

Gamble, James L , M D , S M 33 Edgehill Rd , 
Brookline, Mass Professor of Pediatrics, Har- 
vard Medical School (2, 1922 , 5, 1933) 

Gantt, W Horsley, MD Phipps Psychiatric 
Clinic, Johns Hopkins Hospital, Baltimore, Md 
Associate in Psychiatry (1, 1935) 
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Garbat, Abraham L , M D 103 E 7Sth St , 
Nov. York City Attending Physician, Lenox 
Hill Hospital (6, 1013) 

Garner, Raymond L , Ph D 21S West Medu. il 
Building, University of Mithigui, Vnn Viboi, 
Midi Assistant Profess m (2, l'HT) 

Garrey, Walter Eugene, Ph D , M D Vanderbilt 
University School of Medicine, Nashville, Tenn 
Professor Emeritus of Physiology (1, 1910, 

2, 1900) 

Gasser, Herbert S , A M , M D , So D (hon ) 
Rockefeller Institute for Medical Research, 
GGth St and York Ave , New York City Di- 
rector of Laboratories, Member of the National 
Academy of Sciences (1,1915,3, 1924) 
Gassner, Fr ink \ , MS, D V M Colorado V 
md M College, Fort Collins 1 ssueiate Pio 
fib:, or of Physiology , Colorado Stale College, 
1 ssociate Pathologist, Colmudo S tale Lsponmuit 
Station (1, 1947) 

Gates, Oh\e, M D 25 Shattuck St , Boston, Mass 
Associate Pathologist (4, 1940) 

Gaunt, Robert, Ph D S\ rat ust l lmcrsilx ,S>ia 
euse, N Y Professor and Chairman of the 
Department of Zoology (1, 1039) 

Gaj, Leslie N , M D 1114 St Paul St , Balti- 
more, Md Director of the Allergy Clinic, 
Johns Hopkins Hospital, Visiting Physician to 
Johns Hopkins Hospital, Associate in Medicine, 
Johns Hopkins Unuersity (G, 1927) 

Geiling, EMK.MS.MD.PhD University 
of Chicago, Chicago, 111 Franl P Hixon Dis 
tmguished Service Professor of Pharmacology 
and Chairman of Department (1, 1933 , 2, 1927, 

3, 1925) 

Gelfan, Samuel, PhD Vale tnneraiU School 
of Medicine, 333 Cedar St , New flaxen 11 Conn 
Issislanl Professor of Physiology (1, 1930) 
Gellhorti, Alfred, M D Dept of Pharmacology, 
College of Physicians and Surgeons, G30 West 
lGSth St , New York, 32, X Y 1 ssociale Pro- 
fessor of Pharmacology (3, 194G) 

Gellhorn, Ernst, M D , Ph D Room 116, Medical 
Sciences, University of Minnesota, Minneap 
olis Professor of Neurophysiology (1, 1930) 
Gemmill, Chalmers L , M D Depailment of 
Pharmacology, Medical Sihool Lnivei&itx of 
Virginia, Charlottesville Professor of Phar 
macoloyy (1, 1928 , 2, 1035 , 3, 1946) 

Gerard. R W , Ph D , M D University of 
Chicago, Chicago, 111 Professor of Physiology 
(1, 1927) 

Gersh, Isadore, M D College of Medicine I in 
versify of Illinois, 1S53 Polk St , Chicago 12, 
111 Associate Professor of Pathology (4, 1947) 
Gerstenberger, Henry John, M D Western 
Reserve University, Cleveland, O Professor 
Emeritus of Pediatrics, School of Medicate, 
li cstern Rcseric Vnnersity, Director of Pedi- 


atrics, Babies and Children's Hospital (5, 1938) 
Gesell, Robert, M D University of Michigan, 
Ann Arbor Professor of Physiology (1, 1913) 
Gettler, Alexander O, AM, PhD, LLD New 
York University, 29 Washington Place, New 
York City Professor of Chemistry and Toxi- 
cology, Toxicologist to Chief Medical Examiner's 
Office (2, 1916) 

Gey, George Otto, M D Division for Cellular 
Pathology, Room 531, Dispensary Building, 
Johns Hopkins Hospital and University, Balti- 
more 5, Md Instructor m Surgery (1, 1940) 
Gibbs, Frederick Andrews, M D 720 N Michi- 
gan Ave , Suite 610, Chicago, 111 (1, 1935) 

Gibbs, Owen Stanley, MB, Ch B (Edin ), 
M D P O Box 166, Whitehaven, Tcnn He- 
rein ch Consultant ( 1 , 1935 , 3, 1930) 

Gibson, Robert Banks, Ph D University Hos- 
pital, Iowa City, Iowa Associate Professor of 
Biochemistry, Stale University of Iowa (1, 
1907, 2, 1906) 

Gies, William John, M 8 , Ph D , Sc D , LL D , 
F A C D 632 W 168th St , New York City 
Professor of Biological Chemistry, Columbia 
University (I, 1S98, 2, 1906, 3, 1909) 

Gilbert, Ruth, A M , M D R F D 2, Altamont, 
N Y Bacteriologist, New York State Depart- 
ment of Health, Albany (6, 1920) 

Gilman, Alfred, Ph D College of Physicians and 
Surgeons, 630 West lGSth St , New Yoik 32, 
N Y 1 ssoctale Professor of Pharmacology (1, 
1935 , 3, 1934) 

Gilson, Arthur S , Jr , A M , Ph D Washington 
University Medical School, St Louis, Mo 
issociale Professor of Physiology (1, 1927) 
Githens, Thomas Stotesbury, M D The Cam- 
budge Udcn Park, Wissahickon and School 
Lane, Germantown, Philadelphia, Pa (1, 1915) 
Gixens, Maurice H , Ph D Box 3S3G, Peninsula 
Station, Daytona Beach, Fla (1, 1917, 2, 1915) 
Glaser, O C , Ph D Amherst College, Amherst, 
Mass Professor of Biology (1, 1913) 

Glass, Howard G , M S , Ph D Department of 
Pharmacology, Marquette University School of 
Medicine, 561 N 15th Street, Milwaukee 3, Wis 
Instructor (3, 1947) 

Glazko, Anthony J , Ph D Box 255, Detroit 31, 
Mich Research Laboratories, Pjike, Davis 
&. Co Rcscaich Chemist (1, 1942) 

G lick, David, Ph D 225 Medical Sciences Building, 
University of Minnesota, Minneapolis 14, Minn 
l ssociale Professor of Physio'ogical Chemist) y 
and Consultant to Veteran’s Hospital (2, 1936) 
Glickman, Nathaniel, M S Department of Medi- 
cine, University of Illinois College of Medicine, 
1S53 W Polk St , Chicago 12, 111 Physiologist 
in the 1 era Medical and Atmospheric Environ- 
ment Unit (1, 1947) 

Goebel, Walther F , Ph D The Rockefeller In- 
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stitute for Medical Research, 66th St and 
York Ave , New York City Member (2,1929, 
6, 1937) 

Goerner, Alfred, Ph G , Phaim D , M D 366 
Sterling Place, Brooklyn, N Y Assistant Clin- 
ical Professor of Medicine Long Island College 
of Medicine (2, 1939) 

Goettsch, Marianne, Ph D School of Tropical 
Medicine of Columbia University, San Juan, 
Puerto Rico Assistant Professor of Chemistry 
(2, 1933,5, 1941) 

Goetzl, Franz R , Ph D , M D Department of 
Medical Research, The Peimanente Foundation, 
Oakland 11, Calif Dircctoi (1, 1947) 

Gold, Harry, M D 1300 York Ave , New York 
City Assistant Professor of Pharmacology, 
Cornell Medical College (3, 1927) 

Goldblatt, Harry, M D Director Institute for 
Medical Research, Cedars of Lebanon Hospital, 
Los Angeles, Calif (1, 1945, 4, 1927) 

Golden, Alfred, M D Baptist Memonal Ilospitil, 
889 Madison Avenue, Memphis, Tenn Director 
of Laboratories, University of Tennessee School 
of Medicine, Associate Professor of Pathology 
(4, 1947) 

Goldfarb, Walter, M D 105 W 55th St , New 
York, N Y (1, 1938) 

Goldforb, A J, PhD College of the City of 
New York, New York City Professor of 
Biology (1, 1930) 

Goldie, Horace, M D , D T M Nanuet, N Y 
City of New York, Dept of Health (6, 1943) 
Goldring, William, M D New York University 
College of Medicine, 477 First Ave , New York 
City issociate Professor of Medicine (1, 
1939) 

Goldschmidt, Samuel, Ph D University of Penn- 
sylvania Medical School, Philadelphia Asso- 
ciate Professor of Physiology (1, 1919, 2, 1915) 
oldsmith, Grace A Tulane University of 
Louisiana, New Orleans (5, 1943) 

Golub, Orville Joseph, M S , Ph D Lt Cmdr 
HS, USNR, Camp Detrick, Frederick, Md Re- 
search Bacteriologist ( Vmises ) (G, 1944) 

Goodman, Louis Sanford, M S , M D University 
of Utah School of Medicine, Salt Lake City 
Professor of Pharmacology and Chairman of the 
Depai Intent of Pharmacology (1, 1946, 3, 

1937) 

Goodner, Kenneth, Ph D Jefferson Medical Col- 
lege, Philadelphia, Pa Professor of Bacteriology 
(6, 1932) 

Goodpasture, Ernest William, M D Vanderbilt 
University Medical School, Nashville, Tenn 
Professor of Pathology and Dean (4, 1923) 
Gordon, Albert S , MS, Ph D Washington 
Square College of Arts and Sciences, New York 
University, New York City Associate Professor 
of Biology (1, 1942) 


Gordon, Francis B , M D University of Chicago 
5724 Ellis Avenue, Chicago, 111 Associate Pro- 
fessor of Bacteriology (i, 1917) 

Gordon, Harry H , M D 1200 E 9th Ave , Denver, 
Colo Professoi of Pediatrics, University of 
Colorado Medical School, Pediatrician m Chief, 
Colorado General Hospital (5, 1910) 

Gordon, Irving, M D Division of Laboratories & 
Research, N Y State Dept of Health, New 
Scotland We , Albany 1, N Y Senior Medical 
Bacteriologist (6, 1943) 

Gordon, William G , M A , Ph D Eastern Re- 
gional Research Laboratory, U S Department 
of Agriculture, Philadelphia IS, Pa Senior 
Chemist (2, 1939) 

Gortner, Ross Aiken, Jr , M S , Ph D Slmnkhn 
Labor itory, Wesleyan University, Middletown, 
Conn Is sociatc Professor of Biochemistry 

(5, 1917) 

Gortner, Willis A , Ph D Cornell L niversity 
School of Nutrition, Ithaca, N Y Issociate 
Professoi of Biochemistry (2, 1917) 

Goss, Harold, Ph D University of California 
College of Agriculture, Davis Professor of 
Animal Husbandry (2, 1936, 5, 1933) 

Goth, Andres, M D Southwestern Medical Col- 
lege, 2211 Oak Lawn Wenue, Dali is 4, Tex 
Issociate Professor of Pharmacology (3, 1947) 
Gottschall, Russell Y , MS, Ph D Bureau of 
Laboratories, Michigan Department of Health, 
Lansing Bacteriologist (G, 1939) 

Goudsmit, Amoldus, Jr , M D , Ph D 40 Roberts 
Avenue, Glenside, Pi Associate in C'liucal 
Physiology, J tones Hospital, Fox Chase, Phila- 
delphia 11, Pa (1, 1940) 

Govier, William M , M D The Upjohn Co , 
Ixalanuzoo 99, Mich Research Division (3, 
1944) 

Grablield, G Philip, M D 27 Forest St , Milton, 
Mass Associate m Medicine and Pharmacology, 
Harvard Medical School {At present on leave of 
absence, Col M C , U S A) (3, 1923) 

Grady, Hugh G,MD Jefferson Medical College, 
Philadelphia, Pa Assistant Professor of Pathol- 
ogy (4, 1940) 

Graef, Irving, M D 360 East 55th, New York, 

N Y New York University College of Medicine 
Assistant Professoi of Clinical Medicine, Associ- 
ate Visiting Physician, 3rd (iV YU) Medical 
Division, Bclleiue Hospital, Adjunct Physician, 
Lenox Hill Hospital (4, 1941) 

Graham, Clarence H , Ph D Columbia Univer- 
sity, New York 27, N Y Piofessor of Psychol- 
ogy (1, 1933) 

Graham, Helen Tredway, A hi , Ph D Euclid 
Ave and Kingshighway, St Louis, Mo Asso- 
ciate Professor of Pharmacology, Washington 
University School of Medicine (1, 1933, 3, 
1931) 
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Grant, B Lorimer, M S, Ph D Division of 
Plnrmicology, Food and Drug Administration, 
Federal Security Agency, Washington 25, D C 
Pharmacologist (2, 193S) 

Graubard, Mark, M V , Pli D Dept of Physi- 
ology, Unnorsitj of Minnesota, Minneapolis 
(1, 1910) 

Grauer, Robert C , M D Allegheny Goneral 
Hospital, Pittsburgh, Pa Head of Department 
of Research m Endocrinology and Metabolism, 
William H Singer Memorial Research Labora- 
tory, Lecturer m Pathology ami Instructor m 
Medicine, School of Medicine, University of Pitts- 
burgh (4, 1941) 

Gra), John S , M S , Ph D MD Northwestern 
Pim Medic il School, 303 E Chtcigo Vve , 
Chn. i go 11, 111 Professoi of Physiology and 
Chairman of Department (1, 1937) 

Gra>, M Geneva, M V , Ph D Laboratories of 
Arthur D Little, Inc , Cambridge, Mass Direc- 
tor Pharmacological Research (3, 194G) 

Gray, Samuel H , M D The Jewish Hospital of 
St Louis, Kings highway and Forest Park Blvd , 
St Louis, Mo Director of Laboratories, Jewish 
Hospital, Issociatc Profcssoi of Pathology, 
Washington Unucrsily (I, 1939) 

Greaves, J D , M S , Ph D Western Regional 
Research Laby , U S Dept of Agriculture, S00 
Ruehanan St , Albany 6, Calif Biochemist 
(2, 193S) 

Greaves, Joseph E , Ph D Utah State Agricul- 
tural College, Logan Professor and Head of 
Department of Bacteriology and Biochemistry 
(2, 1940) 

Greeley, Paul O , A M , Ph D , M D University 
of Southern California Medical School, Univer- 
sity Park, Los Angeles Dept of Aviation Medi- 
cine (1, 1940) 

Green, Arda Alden, M D Cleveland Clinic, 
Euclid and E 93rd St , Cleveland 6,0 Research 
Division (2, 1932) 

Green, Daniel M ,M D ,M S Dept of Medicine, 
University of Washington School of Medicine, 
Seattle 5 Chief , Section of Experimental Medi- 
cine and Therapeutics (3,1942) 

Green, David E , Ph D Department of Medicine, 
College of Physicians and Surgeons, Columbia 
University, 630 W 16Sth St New Aork 32, 
X A Associate Professor of Biochemistry 
(2, 1941) 

Green, Harold David, M D Bowman Gray School 
of Medicine, Wake Forest College, Winston- 
Salem 7, N C Professor of Physiology and 
Pharmacology (1, 1936, 3, 1945) 

Greenberg, David Morns, Ph D University of 
California, Berkeley Professor of Biochemistry, 
Chairman of Division (2, 1927,5, 1946) 
Greenberg, Louis D , Ph D Umv of Calif Med- 
ical Center, 3rd and Parnassus Aves , San Fran- 


cisco 22, Calif Issistuiil Professor of Pathology 
and Pharmacology (2, 1916) 

Greene, Carl Hartley, Ph D , M D 140 E 54th St„ 
New York City Associate Professor of Clinical 
Medicine, New York Post Graduate Medical 
School of Columbia University, Clinical Piofcssoi 
of Medicine, Long Island College of Medicine 
(1, 1921, 2, 1922, 1, 1921) 

Greene, Harry S N , M D , C M Department of 
Pathology, Yale University School of Medicine, 
New Ilaven, Conn Professor of Pathology (4, 
1937) 

Greene, James Alexander, M D Baylor Univer- 
sity, College of Medicine, Buffalo Drive , Hous- 
ton, Texas Professor and Chairman of the De- 
partment of Internal Medicine and Dean of the 
Clinical Faculty (1, 1939) 

Greene, Ronald R , MS, M D Northwestern 
University Medical School, 303 E Chicago Ave , 
Chicago, 111 Instructor in Physiology, Instruc- 
tor in Obstetrics and Gynecology (1, 1941) 
Greengard, Harry, Ph D , M D Northwestern 
University Medical School, 303 E Chicago Ave , 
Chicago, 111 Assistant Professor of Physiology 
(1, 1939) 

Greenstem, Jesse P , Ph D National Cancer In- 
stitute, Bctlicsd i, Md Chief Biochemist (2, 
1935) 

Greenwald, Isidor, Ph D 477 First Ave , New 
York City Associate Professor of Chemistry, 
New York University College of Medicine 
(2, 1912,5, 1933) 

Greep, Roy O , Ph D Harvard School of Dental 
Medicine, 1SS LoDgwood Ave , Boston 15, Mass 
Issistanl Professor of Dental Science (Denial 
Medicine), Teaching Fellow m Anatomy (Med- 
ical School) (1, 1940) 

Greer, C M , M S Vanderbilt University School 
of Medicine, Nashville, Tenn Research Asso- 
ciate m Pharmacology (3, 1938) 

Gregersen, Magnus I , AJM , Ph D College of 
Physicians and Surgeons, Columbia University, 
630 AV 168th St , New York City Professor of 
Physiology (1, 1933) 

Gregg, Donald Eaton, MS, Ph D , M D Ar- 
mored Medical Heae mb I aboratory, Fort Kno\, 
Ivy Chief Research Physician (1, 1933) 
Gregory, Raymond L , Ph D , M D University 
of Texas School of Medicine, 1419 — 24th St p 
Galveston Professor of Medicine (1, 1945) 
Greig, MargaretE , B A , M A , Ph D Vanderbilt 
Umv School of Medicine, Nashville 4, Tenn 
Assistant Professor m Pharmacology (3, 1946) 
Greisheimer, Esther M , Ph D , M D Temple 
University Medical School, 3400 N Broad St , 
Philadelphia, Pa Professor of Physiology (1,1925) 
Grenell, Robert G , Ph D Section of Neuro- 
anatomy, Yale University School of Med , New 
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Haven 11, Conn Research Assistant (rank of 
Instructor), Laboratory of Physiology (1, 1945) 

Griffin, Angus, Ph D Department of Bacteri- 
ology, George Washington University School 
of Medicine, 1335 H St , N W , Washington, 
D C Assistant Professor of Bacteriology 
(6, 1940) 

Griffith, Fred R , Jr , M A , Ph D 24 High St , 
Buffalo, N Y Professor of Physiology, Uni- 
versity of Buffalo Medical School (1, 1923, 
5, 1933) 

Griffith, Wendell H , M S , Ph D St Louis Umv 
School of Medicine, St Louis 4, Mo Professor 
of Biological Chemistry (2, 1923, 5, 1931) 

Grimson, Keith S , M D Duke University School 
of Medicine, Durham, N C Associate Professor 
of Surgery (1, 1943) 

Grmdlay, John H , M D Mayo Clinic, Roches- 
ter, Minn (1, 1945) 

Groat, Richard A , Ph D Bowman Gray School of 
Medicine, Winston Salem 7, N C Assistant 
Professor of Anatomy (1, 1945) 

Groat, William A , M D 713 E Genesee St , 
Syracuse, N Y Professor of Clinical Pathology, 
Syracuse University College of Medicine (6, 
1917) 

Grodins, Fred S , Ph D M D Northwestern 
University Medical School, 303 E Chictgo Avc , 
Chicago 11, 111 1 ssociate Profcssoi of Physi- 

ology (1, 1945) 

Grollman, Arthur, M D , Ph D Southwestern 
Medical College, 2211 Oak Lawn Ave , Dallas, 
Texas Profcssoi of Medicine and Chairman of 
the Department of hxpeivncnlal Medicine, Pio 
fcssoi of Phai macology and Chan man of the 
Depailnient of Physiology and Pharmacology 
(1,1928,3, 1933) 

Gross, Erwin G , Ph D , hi D Medical Labora- 
tories, State University of Iowa, Iowa City 
Professor of Pharmacology (1, 1927, 2, 1923, 
3, 1927) 

“ Robert E , M D Harvard Medical School, 
300 Longw ood Ave , Boston, Mass Ladd Pi ofes- 
sor of Children’s Suigeiy (4, 1940) 

Grossman, Morton Irvin, MS, Ph D , M D , 
University of Illinois College of Medicine, 
Chicago 12 Assistant Professor of Physiology 
(1, 1946) 

Gruber, Charles M , A M , M D , Ph D Jeffer- 
son Medical College, 1025 Walnut St , Philadel- 
phia, Pa Professor of Pharmacology (1, 1914, 
3, 1919) 

Gruhzit, Oswald M , M D Research Laboratories, 
Parke, Davis & Co , Detroit, Mich Research m 
Pathology and Pharmacology (4, 1928) 

Grundfest, Harry, AM , Ph D Columbia Univ 
P and S , 630 West 168th St , New York 32, 
N Y Associate in Neuiology (1, 1932) 

Gudernatsch, F , Ph D Graduate School, New 


York University, Washington Square E , New 
York City Visiting Professor (1, 1930) 

Guerra, Francisco, M Sc , Med Ma]or, D Litt 
AID Facultad dc Medicnu, Universidid 
Nacional dc Mexico, Mexico D F Professor of 
Pharmacology (3, 1947) 

Guerrant, N B , MS, Ph D Pennsylvania 
State College, State College Professor of 
Biological Chemistry (2, 1934 , 5, 1933) 

Guest, George Martin, MS, M D The Chil- 
dren’s Hospital, Research Foundation, Elland 
and Bethesda Aves , Cincinnati, O Fellow of 
the Children’s Hospital Research Foundation, 
Associate Professor of Pediatrics, University of 
Cincinnati, College of Medicine and Graduate 
School (2, 1933) 

Guest, Maurice Mason, PhD Dept of Physi- 
ology, Wayne Umv , College of Medicine, De- 
troit 26, Mich Issociale Professor of Physiology 
(1, 1916) 

Guhck, Addison, A AI , Ph D 30S Westmount 
Ave , Columbia, Mo Professor of Physiological 
Chemistry, University of Missouri (1, 1915, 
5, 1933) 

Gunn, Francis D , M D University of Utah, 
School of Medicine, Salt Lake City Professor of 
Pathology (1, 193S) 

Gunsalus, Irwin C , Ph D Bacteriology Depart- 
ment, Indian i Umveiaitv, Bloomington lsso- 
ciafc Professor of Bacteriology (2, 19 1G) 

Gurin, Samuel, Ph D University of Pennsvl- 
xania School of Medicine, Philadelphia Pro- 
fessor (2, 193S) 

Gustavson, Reuben G , Ph D Umveroitv of 
Nebraska, Lincoln Chancellor (2, 1927) 

Gustus, Edwin L , M Sc , Pli D 6744 S Ridgc- 
land Vx e , Chic igo 49, III Research Consultant, 
Research and Dtielopment Branch, Office of the 
Quartermaster General, Washington, D C 
(2, 1934) 

Guthrie, Charles Claude, M D , Ph D , Sc D 
University of Pittsburgh Medical School, Pitts- 
burgh, Pa Professor of Physiology and Phar- 
macology (1, 1905, 3, 1909) 

Gutman, Alexander B , hi V,PhD,MD Pres- 
byterian Hospital, 622 West 16S Stieet, New 
York32, N Y Lssistant Pi ofessor of Medicine, 
Columbia Universitx College of Physicians and 
Surgeons (2, 1947) 

Guttman, Rita M , hi V , PhD Brooklyn Col- 
lege, Brooklyn, X A Instructor m Physi- 
oloqy (1, 1946) 

Gyorgy, Paul, hi D 3400 Spruce St , Philadel- 
phia 4, Pa Pi ofessor of Clinical Pediatrics, 
Univeisity of Pennsyliama School of Medicine 
(2,1938,5,1939) 

Haag, Harvey B , M D Medical College of Vir- 
ginia, Richmond Professor of Pharmacology 
(3, 1934) 
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Haag, J R , Pit D Oregon Agricultural Experi- 
ment Stition, Con tills Chemist (2, 1017, 
5, 1941) 

Haas, Erwin, PhD Institute for Medic il lie 
seirch, Ctdirsof Lebmon llospit il, I os Yngeles 
27,Cilif Research Issociatc (2,1916) 

Haas, George, M D Presby temn Hospital of 
Chicago, 1753 W Congress St , Clucago 12, III 
Professor of Pathology, Unto of Illinois College 
of Medicine Chairman of Dept of Pathology, 
Presbyterian Hospital of Chicago (1, 1939) 
Haberman, Sol, M A , Ph D Wm Buchanan 
Blood, Plasma and Serum Center, Baylor Hos- 
pital, Dallas, Texas Chief of Bacteriology and 
Serology Services (6, 1944) 

Hadidian, Zareh, Ph D Worcester Found ition 
for Experiment tl Biology Shrewsbuiy , Mass 
Dsociafe bellow (1, 1945) 

Hadley, Philip Bardwell, Ph D Institute of 
Pathology', Western Pennsylvania Hospital, 
Pittsburgh Chief of Bacteriological Service 
and Research Bacteriologist (4, 1927) 
Hafkesbring, H Roberta, Ph D Woman’s Medi- 
cal College of Pennsylvania, East Falls, Phila- 
delphia Professor of Physiology (1, 1931) 
Haggard, Howard W , MD 4 Hillhouse Ave , 
New Haven, Conn Director of the Laboratory 
of Applied Physiology, Yale University (1, 
1919, 2, 1920) 

Hahn, Paul F , Ph D Vanderbilt University 
School of Medicine, Nashville, Tenn lssociate 
Professor of Biochemistry (1, 1946, 4, 1939) 
Haig, Charles, M A , Ph D New York Medical 
College, Fifth Yve at 105th St , New 'YorkCity 
Issocialc Professor of Physiology and Biochun- 
ish y (1, 1942) 

Haist, Reginald E , M -V , hi D , Ph D Univer- 
sity of Toronto, Toronto, Ontario, Canada 1s- 
socialc Professor of Physiology (1, 1943) 
Halbert, Seymour P , M D School of Public 
Health, University of North Carolina, Chapel 
Hill, N C issistanl Professoi , Experimental 
Medicine (6, 1947) 

Haldi, John, AM, Ph D Emory University , 
Emory University, Ga (1, 1928) 

Hale, Wm M , M D The State University of 
Iowa College of Medicine, Iowa City Professor 
of Bacteriology (4, 1941, 6, 1935) 

Hale, Worth, M D Yntrim, New Hampshire 
(1, 100S, 3, 190S) 

Hall, F G , M A , Ph D Duke Umv School of 
Medicine, Dept of Physiology and Pharma- 
cology, Durham, N C (1, 1937) 

Hall, George Edward, M D , Ph D University of 
Western Ontario, Ottaway Ave and Waterloo 
St , London, Canada Dean of the Faculty of 
Medicine (1, 193S) 

Hall, Victor E , M A , M D Department of 
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Physiology, Stanford University, Calif Profes- 
sor of Physiology (1, 1934) 

Hollenbeck, George Aaron, Ph D , AI D Mayo 
Clime, Rochester, Minn Reseat ch lsaociate 
(1,1916) 

Halliduy, Nellie, Ph D University of California 
llospit il, San Francisco 22 C ihf (5, 1933) 
Haipcrt, Bela, M D University of Oklahoma 
School of Medicine, Oklahoma City Director of 
Laboratories and Professor of Clinical Path- 
ology (l, 1936) 

Halsey, John T , AI D P O Box 264, Wavoland, 
Miss Professor Emeritus of Pharmacology , 
Tulanc University of Louisiana (3, 1929) 
Halstead, Ward C , M Y , Ph D Dept of Medi- 
cine, University of Chicago, Chicago, 111 Asso- 
ciate Professor Experimental Psychology, Divi- 
sion of Psychiatry (1, 1942) 

Ham, Arthur W , MB University of Toronto, 
Toronto 5, Canada Professor of Anatomy, tn 
charyc of Histology (1, 1939) 

Hambourger, Walter E , Ph D , M D G D 
Scarle A Co , P O Box 5110, Chicago, 111 Chief 
Pharmacologist (3, 1934) 

Hamilton, Bengt L K , M D US Marine Hos- 
pital, Staten Islind 4, N Y Senior Surgeon 
(R), U S Public Health Sen ice (2, 1925) 
Hamilton, James B , Ph D Department of 
Anatomy, Long Island College of Med , 350 
Henry Street, Brooklyn 2, N Y (1, 1938) 
Hamilton, Paul B , M A , Ph D Alfred I Du 
pout Institute, Nemours Foundition, Rockland 
Rd , Wilmington 99, Del Chief of Biochemistry 
(2, 1940) 

Hamilton, Tom S , M S , Ph D 551 Davenpoit 
Hall, Umversitv of Illinois, Uibana Professor 
and Chief m Inimal Vidrition (2, 1937 , 5, 

1935) 

Hamilton, W F , Ph D University of Georgia 
School of Medicine, Augusta Professor of 
Physiology and Pharmacology (1, 1924) 
Hammett, Frederick S , M S , A M , Ph D 493 
Commercial St , Provimetown, Mass (1, 1920, 
2, 1917) 

Hammon, William McD , M D , M P H , Dr 
P H 104 Lunado Max , San Francisco 12, Calif 
Professor of Epidemiology, Untv of Calif School 
of Public Health, and Professor of Epidemiology, 
George Williams Hooper Foundation (4, 1944) 
Hampel, C W , Ph D New "York University 
College of Medicine, New York, N Y Visiting 
Professor of Physiology and Anatomy (1, 

1936) 

Hand, David B , Ph D New York State Agu- 
cultural Experiment Station, Geneva, New 
"York Head, Dinsion of Food Science and 
Technology (2, 1947) 

Handler, Philip, M S , Ph D Duke University 
School of Medicine, Durham, N C Associate 
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Professor of Biochemistry and Nutrition (2, 
1944 , 5, 1946) 

Handley, Carroll A , Ph D Baylor Umv College 
of Medicine, Houston 1, Texas Professor of 
Physiology and Pharmacology (3, 1942) 

Haney, Hance F , Ph D , M D University of 
Oregon Medical School, Portland Professor of 
Physiology and Head of the Department (1, 
1939) 

Hanger, Franklin, M D College of Physicians 
and Surgeons, 630 W 168th St , New York City 
Associate Professor of Medicine, Columbia 
University (6, 1930) 

Hanke, Martin E , Ph D University of Chicago, 
Chicago, 111 Associate Professor of Biochemis- 
try (2, 1925) 

Hanke, Milton Tlieo , Ph D 7550 S Green St , 
Chicago, 111 Research Consultant, Biochemis- 
try and Nutrition (2, 1919) 

Hanks, John H , Ph D Culion, Palawan, Philip- 
pine Islands (6, 1935) 

Hansen, Arild E , M D University of Texas Medi- 
cal School, Galveston Professor of Pediatrics and 
Chairman of the Department, Director of the 
University of Texas Child Health Program 
(4, 1941 , 5, 1942) 

Hanzal, Ramon F , M A , Ph D Killian Research 
Laboratories, 49 W 45th St , New York City 
Biochemist (2, 1935) 

Hanzlik, Paul J , M D School of Medicine, St ui- 
ford Umveisity, Sacramento and Webster Sts , 
San Francisco, Calif Piofessoi of Phai macology 
(1,1912) 

Hardy, James Daniel, AM, Ph D Russell 
Sage Institute of Pathology, 525 E 6Sth St , 
New York City Research Associate (1, 1939) 

Hardy, Mary, D Sc The Brearley School, 610 
E 83rd St , New York City Teacher of Science 
(1, 1933) 

Hare, Kendrick, Ph D 1300 York Ave , New 
York, N Y (1, 1938) 

ger, R N , M A , Ph D Indiana University 
School of Medicine, Indianapolis Professor of 
Biochemistry and Toxicology (2, 1938) 

Harkins, Henry Nelson, M S , Ph D , M D Johns 
Hopkins Hospital, Baltimore, Md Associate 
Professor of Surgery, Johns Hopkins University 
Medical School (1, 1942) 

Harmon, Paul M , A M , Ph D Indiana Univer- 
sity, Bloomington Professor of Physiology 
(1, 1930) 

Harne, O G University of Maryland School of 
Medicine, Baltimore Associate Professor of 
Histology (1, 1935) 

Harned, Ben King, M S , Ph D Lederle Labora- 
tories, Pearl River, N Y Research Pharma- 
cologist (2,1931,3,1941) 

Harris, Albert H , M D , N Y State Dept of 
Health, Division of Laboratories and Research, 


New Scotland Ave , Albany 1, N Y Associate 
Bacteriologist (6, 1937) 

Harris, Albert Sidney, Ph D College of Medi- 
cine, Baylor University , Houston 5, Texas 

(1, 1939) 

Harris, Milton, PhD 1246 Taylor St, NW, 
Washington 11, D G President, Harris Rc 
search Laboi atones (2,1939) 

Harris, Philip L , MS, Ph D Distillation 
Products, Inc , 755 Ridge Road W , Rochester 13, 
N Y Head of Biochemistry Research Depart- 
ment, and Inslrucloi in Physiology, University 
of Rochester Medical School (5, 1915, 2, 1916) 
Harris, Robert S M issachusetts Institute of 
Technology , Cambridge Professor of A ulnlwnal 
Biochemistry (5, 1911) 

Harris, S C , M S , Ph D Department of Physi- 
ology uul Ph irmacolog\ , Northuestern Uni- 
versity, Chicago, 111 Chairman of Department 
(1, 1917) 

Harris, T N , M D , 2222 X 53rd St , Philadel- 
phia 31, Pa Associate m Pediatrics, Umv of 
Pennsylvania (C, 1916) 

Harris, William H , M D Tulane University 
School of Medicine, New Orleans, La Assistant 
Professor of Pathology and Bacteriology (4, 
1925) 

Harrison, Frank, M S , Ph D University of 
Tennessee College of Medicine, Memphis 
Professor and Chief, Division of Anatomy (l, 
1911) 

Harrison, James A , Ph D Temple Umv , Phila- 
delphia 22, Pa Professor of Biology (6, 1946) 
Harrison, Ross Granville, MD, PhD, Sc D 
Osborn Zoological Laboratory, New Haven, 
Conn Sterling Professor of Biology, Emeritus, 
Yale University, Chairman of the National 
Research Council, Member of the National Acad- 
emy of Sciences (1, 1906) 

Harrison, R Wendell, M D , Ph D 950 East 
59th St , Chicago 37, 111 Professor of Bacteri- 
ology, Dean, Division oj Biological Sciences, 
Umv of Chicago (6, 1934) 

Harrow, Benjamin, M V , Ph D College of the 
City of New York, Convent Ave and 139th St , 
New York City Professor of Chemistry (2,1927) 
Hart, E B , B S Agricultural College, Madison, 
Wis Professor of Biochemistry, University of 
Wisconsin (2, 1910,5, 1933) 

Hart, E Ross, M S , Ph D JeSerson Medical Col- 
lege, 1025 Walnut St , Philadelphia, Pa Assistant 
Professor of Pharmacology (3, 1944) 

Hart, William M , Ph D Temple Medical School, 
Broad and Ontario Sts , Philadelphia 40, Pa 
Assistant Professoi of Physiological Chemistry 
(1, 1945) 

Hartlme, H K , M D Johnson Foundation 
University' of PennsGvama Hospital, Philadel- 
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phi v 1, Pi, Usi-itanl Profcsh)) of Biophysics, 

(l, 1020) 

Hartman, Carl G , AM, Ph D Department of 
Zoology, University of Illinois, Urbana Pro- 
fessor of Zoology and Head of the Department, 
Member, National Icademy of Sciences (1, 
1921) 

Hartman, Frank Alevandcr, A M , Ph D Depart- 
ment of Physiology, Ohio Stato University, 
Columbus Professor of Physiology and Chairman 
of the Department (1, 1916) 

Hartman, F W , M D Henry Ford Hospital, 
Detroit, Mich Pathologist (4, 1927) 
Hartmann, Alexis F , M S , M D 500 S Iungs- 
luglnvay, St Louis, Mo Professor of Pediatrics, 
Washington University School of Medicine 
(2, 1932) 

Hanoi, A McGhee, IB , MD Johns Hopkins 
Hospit il, B iltunore 5, Md Professor of Medicine, 
Johns Hopkins Umv Medical School, Physician- 
i n chief , Johns Hopkins Hospital (I, 1946 , 3, 
1946) ’ 

Hariej, E Newton, PhD Guyot Hall, Prince- 
ton, N J Henry Fairfield Osborn Professor of 
Biology, Princeton University, Member, Na- 
tional Academy of Sciences (1, 1914, 2, 1916) 
Hassid, William Z , MS, Ph D Division of 
Plant Nutrition, Umv of California, Berkeley, 
Calif Professor of Plant Attrition (2, 1946) 
Hastings, A Baird, Ph D , Sc D Harvard Medi- 
cal School, Boston, Mass Hamilton Kuhn 
Professor of Biological Chemistry, Member, 
National Academy of Sciences (1, 1927, 
2, 1921,5, 1940) 

Haterius, Hans O , Ph D Boston University 
School of Medicine, SO E Concord St , Boston 
IS, A hiss Professor of Physiology (1, 1936) 
Hathaway, Mihcent L , M A , Ph D Bureau of 
Human Nutrition and Home Economics, (Food 
and Nutrition Division), Agricultural Research 
Administration, Washington 25, D C (5, 
1945) 

Hauck, Hazel M , Ph D Cornell University, 
Ithaca, N Y Professor of Home Economics 
(5, 1941) 

Hauge, Siegfred M , Ph D Purdue University 
Agricultural Experiment Station, Lafayette, 
Ind Research Associate in Biochemistry (5, 
1933) 

Haury, Victor G , MB, M D 1428 S Willow 
St , Ottawa, Kansas (3, 1939) 

Haven, Frances L , M A , Ph D University of 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Asso- 
ciate in Biochemistry (2, 1941) 

Hawk, Philip B, MS PhD Food Research 
Laboratories, 4S — 14 33rd St , Long Island City 
NY President (1,1903,2,1906) 

Hawkins, J E , Jr , B A (Oxon), Ph D Aferck 


Institute for Therapeutic Research, Rahway, 
N J Physiologist (1, 1943) 

Hawkins, William Bruce, M D University of 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Asso- 
ciate Professor of Pathology (4, 1933) 

Hawley, Estelle E , Ph D Medical School, Uni- 
versity of Rochester, Rochester, N Y Research 
Fellow m Pediatrics (5, 1935) 

Hay, Eleanor Clarke, Ph D 7 Greenhill Rd , 
ALuhson, N J (1, 1945) 

Hayman, J M , Jr , M D Lakeside Hospital, 
Cleveland, O Professor of Clinical Medicine 
and Therapeutics, Western Reserve University 
(1,1928,3,1932) 

Haynes, Florence W , AI A , Ph D Harvard 
Medical School, 25 Shattuck St , Boston, Mass 
Research Fellow m Medicine (1, 1937) 

Ha>s, Edwin Everett, AI S , Ph D The Armoui 
L iborntones, 1425 W 42nd St , Chicago 9, 111 
Section Head of Biochemical Research (2, 
1946) 

Haythorn, Samuel R , M D Allegheny General 
Hospital, 320 E North Ave , Pittsburgh, Pa 
Director of William If Singer Memorial Labora- 
tory (4, 1925) 

Haywood, Charlotte, AM, Ph D Mount Hol- 
yoke College, South Hadley, Alass Professor 
of Physiology (1, 1939) 

Hazen, Elizabeth L , AI A , Ph D New York 
State Department of Health Laboratories, 339 
E 25th St , New York City Senior Bacteriolo- 
gist (6, 1931) 

Hazelton, Lloyd W, PhD Box 333, Falls 
Church, Ya Research Consultant (3, 1944) 
Hechter, Oscar M , Ph D Worcester Founda- 
tion Exper Biol , 222 Maple Ave , Shrewsbury, 
Mass (1, 1945) 

Heft, Hattie L , Ph D Teachers College, Colum- 
bia University, New York City Assistant 
Professor of Physiological Chemistry (2, 1927) 
Hegnauer, Albert H , Ph D Syracuse Univer- 
sity, Syracuse, N Y Assistant Professor of 
Physiology (1, 1937) 

Hegsted, David Mark, MS, Ph D Schools of 
Medicine & Public Health, Harvard Univer- 
sity, 25 Shattuck St , Boston, Alass Assistant 
Professor of Nutrition (5, 1944) 

Heidelberger, Michael, Ph D , M A 620 W 
16Sth St , New York City Professor of Bxo 
chemistry, Columbia Unuersity, Chemist to the 
Medical Seriice, Presbyterian Hospital (2, 
1927 , 6,1935) 

Heilbrunn, Lewis Victor, Ph D University of 
Pennsylvania, Philadelphia Professor of Zo- 
ology (1, 1930) 

Heim, J William, Ph D 1 A’ale Ave , Dayton 
6, Ohio Aero Medical Laboratory, Aimy Air 
Forces, Wright Field Principal Research Phys- 
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lologist, Assistant in Physiology, Harvard School 
of Public Health (1, 193G) 

Heinbecker, Peter, M D Washington Univer- 
sity Medical School, St Louis, Mo Associate 
Professor of Clinical Surgery (1, 1930) 

Helff, O M , M S , Ph D New York University, 
University Heights, New York City Associate 
Professor of Biology (1, 1932) 

Hellbaum, Arthur A , M A , Ph D , M D Um- 
veisity of Oklahoma School of Medicine, Okla- 
homi Citv Piofcssot of Phai macology and 
Physiology (1, 1937,3, 1945) 

Hellebrandt, Frances Anna, M D Medical Col- 
lege of Virginia, Richmond Professor of Physical 
Medicine (1, 1933) 

Heller, Carl G , M D , Ph D Umversitj of 
Oregon Medical School, Portland 1 Associate 
Professor of Physiology and Medicine (1, 1915) 
Heller, Victor G , Ph D Oklahoma A & M 
College, Stillwater Head of the Department of 
Agricultural Chemist) y Research (2, 1935, 5, 
1935) 

Hellerman, Leslie, Ph D Johns Hopkins Uni- 
versity School of Medicine, 710 N Washington 
St , Baltimore 5, Md Associate Professor of 
Physiological Chemist) y (2, 1935) 

Helmer, Oscar Marvin, M S , Ph D Lilly Labo- 
ratory for Clinical Research, The Indianapolis 
City Hospital, Indianapolis, Ind Head of 
Depailmcnl of Physiological Chemistry (2, 
1935) 

Hemingway, Allan, Ph D 241 Cecil St , S E , 
Minneapolis Associate Profcssoi of Physiology, 
University of Minnesota (1, 1933) 

Hendrix, Byron M , Ph D School of Medicine, 
University of Te\as, Galveston Professor of 
Biochemistry (2, 1920) 

Hendrix, James Paisley, B S M V , M D Duki 
Hospital, Durham, N C Associate in Medicine 
C m charge of Therapeutics) , Associate m Physi- 
ology and Pharmacology, Duka University School 
of Medicine (3, 1942) 

endry, Jessie L , M A Division of Laboratories 
and Research, New York State Department of 
Health, New Scotland Ave , Albany Senior 
Bacteriologist (6, 1938) 

Henle, Werner, M D 1740 Bainbndge St , 
Philadelphia 46, Pa Associate Professor of 
Virology in Pediatncs (6,1938) 

Henry, James P , M A , M Sc , M R C S 
C R C P Aeio Medical Laboiatory, Wright 
Field, Dayton, Ohio On leave of absence fiom 
the University of Southern California, Los 
Angeles, Calif (1, 1947) 

Henschel, Austin F , Ph D University of Minne- 
sota, Minneapolis Assistant Pi of cssoi of Physio- 
logical Hygiene (1, 1944) 

Hepburn, Joseph Samuel, V M , MS, Ph D , 
M D Chem D 235 N 15th St , Philadelphia 2, 


l’n Professor of Chemistry and Research Asso- 
ciate in Gustro-Enlcroloyy, Registrar, Hahne- 
mann Medical College and Hospital (2, 1915) 
Hcpler, Opal E , Ph D , M D Northwestern Uni- 
versity Medical School, 303 E Chicago Ave , 
Chicago, 111 Assistant Professor of Pathology 
(1, 1939) 

Herbst, R M , Ph D Kt d?ic Chemical Uabora- 
toi}, Michigan St ite College, Last Lansing 
lss ociatc Professor of Chemistry (2, 1938) 
Herrick, C Judson, Ph D 23G Morningside 
Drive, Grand Rapids, Mich Professor Emeri- 
tus of Neurology, University of Chicago, Member 
of the National Academy of Sciences (I, 1907) 
Herrick, Julia F ,M \ , Ph D Mai o Foundation, 
Rochcstei , Mum tssoeia'e Professor of Ex- 
perimental Medicine (1, 1933) 

Herrin, Rajmond C , Ph D , M D University of 
Wisconsin Medical School, Madison Associate 
Professor of Physiology (1, 1932) 

Herrington, Lovic P , M 1 , Ph D 290 Congress 
\vc , New Haven, Conn Associate Director, 
John B Pierce Laboratory of Hygiene, Research 
Associate Professor, Dept of Public Health, 
Yale Medical School (1, 1942) 

Herriott, Roger M , Ph D Rockefeller Institute 
for Medical Research, Princeton, N J Asso- 
ciate (2, 1910) 

Herrmann, George, Ph D , M D University of 
Texas, Medical Branch, Galveston Professor of 
Medicine (4, 1925) 

Hermann, Julian B , Ph B , M D 2 Last 94th St , 
New York 28, N Y (3,1941) 

Herrmann, Louis George, M D Cincinnati Gen- 
eral Hospital, Cincinnati 29, O lssociate 
Professor of Surgery, University of Cincinnati 
College of Medicine, Attending Surgeon, Surgical 
Services, Cincinnati General Hospital and Chil- 
dren’s Hospital and Christian R Holmes Hos- 
pital of University of Cincinnati (1, 1933) 
Hershey, A D , PhD Washington University 
School of Medicine, St Louis, Mo Associate 
Professor of Bacteriology and Immunology (6, 
1942) 

Hertig, Arthur T , M D Harvard University Medi- 
cal School, 221 Longwood Ave , Boston, Mass 
Assistant Professor of Pathology and Assistant 
Professor of Obstetrics (4, 1941) 

Hertz, Roy, Ph D , M D National Institute of 
Health, Bethesda 14, Md P H Surgeon ( R ), 
Division of Physiology (1, 1945) 

Hertz, Saul, MD 330 Brookline Axe , Boston, 
Mass Beth Israel Hospital Instructor, Hai- 
lard Medical School (4, 1935) 

Hertzman, Alnck B , Ph D St Louis University 
School of Medicine, St Louis, Mo Professor 
of Physiology and Director of the Department 
(1, 1925) 

Herwick, Robert P , Ph D , M D , LL BUS 
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Food and Drug Administration, Washington, D 
C Ch uf, Drug Division, Issoctate Prof Pharma- 
cology, Georgetown Medical School, Adjunct 
Clinical Professor Medicine ( Therapeutics ) 
George Washington Medical School (3, 193S) 
Hess, Charles L , MS, M D 30S Davidson 
Bldg , Bay City, Mich (1, 191G) 

Hess, Waller C, l’li D Gcoigctown Medic d 
School, 39th St ind Reservoir Rd , AW, 
Wellington, D C Professor of Biological 
Chemistry (2, 1935} 

Hetheringtou, Albert \A , M S , Ph D School of 
Aviation Mediant, Randolph Field, Texas 
(1, 1913) 

Hewetson, Jean Hawks, M D Biglcrville, Pa 
(5, 1914) 

Hewitt, Earl Albon, MS, Ph D Iowa State 
College, Ames Associate Professor of Veter- 
inary Physiology (1, 1932) 

Hewitt, Julia A W , B A 2631 Central Ave , 
N E , Minneapolis 13, Minn (6, 1921) 

Heyroth, Francis F , M D , Ph D Kettering 
Laboratory, College of Medicine, University of 
Cincinnati, Cincinnati, O Assistant Professor 
of Applied Physiology (2, 1935) 

Hiatt, Edwin P , M A , Ph D North Carolina Uni- 
versity School of Medicine, Chapel Hill ls- 
sociatc Professor of Physiology (1, 1942) 
Hickman, Kenneth C D , Ph D Distillation 
Products, Inc , 755 Ridgo Road W , Rochester, 
N Y Vice-President and Director of Research 
(2, 1944) 

Hiestand, William A , Ph D Department of 
Biology, Purdue Uimersity, Lafayette, Ind 
Professor of Physiology (1, 1917) 

Higgins, Harold Leonard, M D 322 Franklin, 
New ton, Mass (1, 1914 , 5, 1933) 

Highman, Benjamin, M D National Institute of 
Health, Bethesda 14, Md Senior Assistant, 
Surgeon ( R ) Pathology Laboiatorij (4,1947) 

Hill, Edgar S , MS, Ph D Washington Uni- 
versity, College of Dentistry St Louis, Mo 
Associate Professor of Biological Chemistry and 
Physiology (2, 1936) 

Hill, Robert M , M S , Ph D 4200 E 9th Ave , 
Denver, Colo Associate Professor of Biochem- 
istry, University of Colorado Medical School 
(2, 1933) 

Hill, Samuel E M A , Ph D IS Collins Ave , 
Troy, N Y Research Worker, The Belir Man- 
ning Corp (1, 1934) 

Hiller, Alma, Ph D Rockefeller Institute for 
Medical Research, 66th St and York Ave , 
New York City Associate (2, 1929) 
Himwich, Harold E , M D Fallston, Md Chief, 
- Clinical Research Branch, Medical Division, 
Army Chemical Center, Maryland (1, 1925, 
5, 1933) 

Himwich, Wiflianuna A , M S , Ph D Toxicology 


Section, Medic d Division, Army Chemical 
Center, Aid (1, 1917) 

Hme, Charles H , M A , Ph D , M D Pharm i- 
cology and Toxicology Department, Medical 
Center, The University of Califoinit Medical 
School, San Francisco 22, Calif Lecturer m 
Toxicology, University of California Medical 
School, Consulting Pharmacologist and Toxi- 
cologist, Shell Development Co (3, 1917) 
Hines, Harry M , M S , Ph D The State Uni- 
versity of Iowa, Iowa City Professor of Physi- 
ology (1, 1928) 

Hines, Marion, Ph D Department of Anatomy, 
Emory University, Ga Professor of Experi- 
mental Inatomy (1, 1032) 

Hmnchs, Mane, Ph D , M D Southern Illinois 
Normal University, Carbondale Professor of 
Physiology, Director of Student Health Service 
(1, 192S) 

Hinsey, Joseph C , M S , Ph D Cornell Univer- 
sity Medical College, 1300 York Ave , New York 
City Professor of Anatomy and Dean of the 
Medical College (1, 1929) 

Hirschmann, Hans, M D , Ph D Lakeside Hos- 
pital, Cleveland, Ohio Assistant Professor of 
Biochemistry, Department of Medicine, Western 
Reserve University (2, 1946) 

Hisaw, Frederick L , A M , Ph D The Biological 
Laboratories, Harvard University, Cambridge 
Mass Professor of Zoology (I, 1932) 
Hitchcock, David I , Ph D 333 Cedar St , New 
Haven, Conn Associate Professor of Physiol- 
ogy, Yale University (2, 1930) 

Hitchcock, Fred A , M Sc , Ph D Ohio State 
University, Columbus Professor of Physiology 
(1. 1927 , 5, 1933) 

Hitchcock, Philip, A B , MS, Ph D Depart- 
ment of Physiology and Pharmacology, Medical 
College of Alabama, Birmingham 5, Ala Assist- 
ant Professor of Physiology and Pharmacology 
(3,1946) 

Hitchmgs, George H , M S , Ph D 50 Primrose 
Ave , Tuckahoe 7, N Y Biochemist, Wellcome 
Research Laboratories (2, 1942) 

Hjort, Axel M,MD ,Ph D P O Box 281, 14Fem 
Way, Scarsdale, N Y Adjunct Physician, Grass- 
lands Hospital, Valhalla, N Y (2, 1925) 
Hoagland, Hudson, MS, Ph D , Sc D (hon ) 
222 Maple Ave , Shrewsbury, Mass Executive 
Director, Worcester Foundation for Experimental 
Biology, Neurophysiologist, Worccslci Slate Hos- 
pital, and Research Professor of Physiology, 
Tufts College Medical School (1, 1032) 

Hobby, Gladys L , A B , M A , Ph D 11 Bartlett 
St , Brooklyn 6, N Y Bacteriologist, Chas 
Pfizer A Co (6, 1946) 

Hober, Rudolf University of Pennsylvania Medi- 
cal School, Philadelphia Visiting Professor of 
Physiology (1, 1936) 
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Hodes, Robert, Pk D Johnson Foundation, Uni- 
versity of Pennsylvania, Philadelphia Associate 
in Biophysics (1, 1941) 

Hodge, Harold C , Ph D University of Rochester 
School of Medicine and Dentistry, Rochester, 
N Y Piofessor of Pharmacology and Toxi- 
cology (2, 1937) 

Hoefer, Paul F A , Ph D , M D Neuiological 
Institute of New York, 710 W 108th St , New 
York 32, N Y Associate Professor of Neu- 
rology (1, 1945) 

HofF, Ebbe Curtis, M A , 1 h D Medical College 
of Virginia, Richmond 19 Associate Piofcssoi 
(1, 1933) 

HofF, Hebbel E , M A , Ph D McGill University, 
Montreal, Quebec, Canada Professor of Phys- 
iology (1, 1933) 

Hwttmww, WAUwsw SwkvvkA, PhD , M.D $2.9 S 
Wood St , Chicago, 111 Acting Director of Labora- 
tories and Acting Director of the Hckioen Insti- 
tute for Medical Research, Cook County Hospital 
(2, 1935) 

Hofmann, Klaus, Ph D Depaitment of Cheinis- 
tiy, University of Pittsburgh, Pittsburgh, Penn 
Reseai ch Profcssoi (2, 1947) 

Hogan, Albert G , AM, Ph D 105 Schweitzer 
Hall, Columbia, Mo Professor of Animal 
Nutrition, University of Missouri (2, 1910, 
5, 1933) 

Hogness, Thorfin R , Ch E , Ph D Department of 
Chemistry, University of Chicago, Chicago, 111 
Professor of Chemistry (2,1941) 

Hoick, Harald G O , Ph D College of Pharmacy, 
University of Nebraska, Lincoln Associate Pro- 
fessor of Pharmacology (1, 1935, 3, 1938) 
Hollaender, Alexander, M A , Ph D National 
Institute of Health, Bethesda 14, Md Head 
Biophysicist, Director of Biology Dniswn, 
Clinton Laboi atones (1, 1947) 

Hollander, Franklin, Ph D Mount Sinai Hos- 
pital, Fifth Ave and 100th St , New York City 
Associate m Physiology, Head, Gaslro-Enler- 
ology Research Laboratory (1, 1942, 2, 1932) 
Holm, August, Sc D E R Squibb A, Sons, New 
Brunswick, N J Head , Bacteriology Developing 
Laboratories (G, 1940) 

Holman, Russell Lowell, M D Louisiana State 
University School of Medicine, New Orleans, La 
Professor of Pathology (4, 1940) 

Holmes, Arthur Dunham, Ph D Umveisitv of 
Massachusetts, Amhcist Research Professoi of 
Chemistry (2, 1931 , 5, 1933) 

Holmes, Joseph H , M D , D Med Sc Uni- 
versity of Colorado School of Medicine, 4200 E 
Ninth Ave , Denvei 7 Assistant Professor of 
Physiology (1, 1947) 

Holmes, Julia O , MS, Ph D University of 
Massachusetts, Amherst Reseaich Professoi of 
Nutrition (2, 1942, 5, 1930) 


Holt, Joseph Paynter, M S , M D , Ph D Stand- 
ard Oil Co , Room 2400, 30 Rockefeller Plaza, 
New York 20, N Y Director of Medical Research 
(1, 1942) 

Holt, L Emmett, Jr , M D 477 First Ave , New 
York 10, N Y Professor of Pediatrics, New 
York University College of Medicine (2, 1930, 

5, 1910) 

Hoobler, Icie Macy, MS, PhD, Sr D GOO 
Fiedenck St , Detroit, Mich Director, Research 
Laboratory Children's bund of Michigan (2, 
1925, 5, 1931) 

Hooker, Davenport, M A , Ph D University of 
Pittsburgh School of Medicine, Pittsburgh, Pa 
Professor of Anatomy (1, 1920) 

Hooker, Sanford B , A M , M D 80 E Concord 
St , Boston, Mass Member, Evans Memorial 
(0, 1918.) 

Hoover, Sam R , M 1 , Ph D 7815 Linden Rd , 
Philadelphia IS, Pa Senior Chemist Eastern Re- 
gional Research Laboratory, U S Department of 
Agriculture (2, 1940) 

Hoppert, C A , Ph D Michigan State College, 
Bov 020, East Lansing Professor of Biological 
Chemistry (5, 1935) 

Hopps, Howard C , M D Department of Pathol- 
ogy , University of Oklahoma School of Medicine, 
SOI E 13th St , Oklahoma City, Okla Professor 
of Pathology and Chairman of Dept (4, 1947, 

6, 1940) 

Horecker, Bernard L , Ph D National Institute 
of Health, Bethesda 14, Aid Biochemist (2, 
1947) 

Horowitz, Norman H , Ph D C ilifornia Institute 
of Technology, Pasadena, Cilif 1 ssociate 
Piofessor of Biology (2,1910) 

Horsfall, Frank L , Jr , M D , C M Rockefeller 
Institute, 00th St and York Ave , New York 
City Member (G, 1937) 

Horvath, Steven M ,M A , Ph D Dept of Physi- 
cal Aledicine, Hospital of the Umv of Pennsyl- 
vania, Philadelphia, Pa (1, 1943) 

Horwitt, M K , Ph D Biochemical Research 
Laboratory, Elgin State Hospital, Elgin, 111 
Director, Biochemical Research Laboratory, 
Assistant Professor, Physiological Chemistry, 
University of Illinois School of Medicine (2, 
1941) 

Hoskins, R G , Ph D , M D Harvard Medical 
School, Boston, Mass Research Associate m 
Physiology, Harvard University, Director of 
Research, Memorial Foundation for N euro - 
endocrine Research (1, 1911) 

Hotchkiss, Rollin D , Ph D The Rockefeller 
Institute for Medical Research, 66th St and 
York Ave , New York City Associate (2,1941) 

Houck, C Riley, A M , Ph D University of 
Tennessee Medical School, Memphis 3 -ls- 
sistant Piofessor in Physiology (1, 1947) 
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Hoie, Edwin L,MS, Ph D Distillation Prod- 
ucts, Inc , 755 Ridge Roid, West, Rochester 13, 
N Y Reseat Ji Biochemist (5, 191G) 

Howard, Evelyn, A M , Ph D Johns Hopkins 
School of Medicine, Baltimore, Md Instructor 
in Physiology (1, 1933) 

Howard, John Eager, V B , M D Johns Hopkins 
Ilospit it, BUtimorc 5, Md l ssistanl Professor 
of Medicine (1, 1910) 

Howard, Marion E , M D New Haven Hospital, 
New II iven, Conn issoewte Clinical Profcssoi 
of Mediant, 1 ale School of Medicine, Associate 
Physician, Ww //(lien Hospital and \cw Haten 
Dispcnsani ( i, 1939, G, 1937) 

Howe, Paul E , V M , Ph D Burciu of Animil 
Industry , U S Dept of Agriculture, \V ishuig- 
ton 25, D C Chief, Animal A ulrilion Division, 
and issistant Chief, Bureau of Lniinal In 
dustrii (1, 1913, 2, 1909, 5, 1933) 

Howe, Percy Ii , M D , D D S Harvard Medical 
School, Boston, Mass Director Forsyth Dental 
Injirmary, Professor Dental Sciences, Instructor 
m Pathology (5, 1935) 

Howell, Katherine M ,M D 6S30S Merrill Ave , 
Chicago, III Head of Departments of Bac- 
teriology and Serology (G, 1940) 

Howell, Stacey F , Ph D V D Research Labora- 
tory, U S Marine Hospital, Stapleton, Staten 
Island, N Y Chemist, U S Public Health Serv- 
ice (2, 1940) 

Hubbard, Roger Sanford, V M , Ph D 546 
Delaware Vve , Buffalo 2, N A Biochemist, 
Buffalo General Hospital, Professor of Applied 
Physiology, Buffalo Unucrsity Medical School 
(1, 1922, 2, 1920) 

Hubbell, Rebecca B , M S , Ph D Connecticut 
Agricultural Experiment Station, New Haven 
Assistant Biochemist (2, 1937 , 5, 1935) 
Hudack, Stephen Sylvester, M D ISO Fort 
Washington -Vve , New York, N Y Associate 
Professor of Orthopedic Surgery, Columbia Untv 
(4, 1933) 

Huddleston, Ora Leonard, M D , Ph D Los 
Angeles County General Hospital, 1900 X State 
St , Los Angeles 33, Calif (1, 1930) 

Hueper, Wilhelm C , M D Warner Institute for 
Therapeutic Research, 113 W 18th St , New 
A'ork City 11 Pathologist (4, 1940) 
Huffman, C F , M S , Ph D Michigan State 
College, East Lansing Research Professor and 
Professor in. Dairy Husbandry (5, 1937) 
Huffman, Max N , BA, Ph D Southwestern 
Medical College, 2211 Oak Lawn, Dallas, Texas 
Research Professor of Biochemist i y (2, 1947) 
Huggins, Charles Brenton, M D University of 
Chicago, Chicago, 111 Professor of Surgery 
(1, 1932) 

Hughes, Hettie B , M S , Ph D The Christ Hos- 


pitil, Cincinnati 19, Ohio Research 1 ssociale 
(2, 1916) 

Hughes, Joseph, M D 111 N <19th St , Phila- 
delphia, Pa Assistant Professor of Experimen- 
tal 1 Neurology , Graduate School of Medicine, 
University of Pennsylvania, Director of Labora- 
tory, Pennsylvania Hospital for Menial Diseases 
(1, 1936) 

Hughes, Josiah Simpson, M A , MS, Ph D 
Kansas State College, Manhattan Professor of 
Chemistry (2, 1931 , 5, 1939) 

Hughes, Thomas P , AM, Ph D Caixa Postal 
49, Rio do Janeiro, Brazil Member of Staff, In- 
ternational Health Division (G, 1034) 

Hulpieu, Harold R , M A , Ph D Indiana Uni- 
versity School of Medicine, Indianapolis Asso- 
ciate Professor of Pharmacology (3, 1939) 
Hunscher, Helen A, Ph D Western Reserve 
University, 2023 Adelbert Rd , Cleveland 6, O 
Head of Department of Home Economics (5, 
1931) 

Hunt, Reid, M D , Ph D , So D Harvard Medical 
School, Boston, Mass Professor Emeritus of 
Phai macology , Harvard University, Member, 
National Academy of Sciences (1, 1895, 2, 
1906, 3, 190S) 

Hunter, Andrew, M A , M B , F R S C Univer 
sity of Toronto, Toronto, Canada Professor or 
Pathological Chemistry (2, 1908) 

Hunter, Francis Edmund, Jr , Ph D Pharma- 
cology Department, Washington Umversity 
Medical School, St Louis 10, Mo Assistant Pro- 
fessor of Pharmacology (2, 1946) 

Hunter, George, M A , D Sc , F R S C Umver- 
sity of Alberta, Edmonton, Canada Professor 
of Biochemistry (2, 1924) 

Hunter, Jesse E , MS, Ph D Allied Mills, 
Inc , 7500 S Adams St , Peoria, 111 Director 
of Research (5, 1936) 

Hussey, Raymond, M D Medical Science Center 
of Wayne Umversity, 1547 Penobscot Budding, 
Detroit 26, Mich Director, Institute for Oc- 
cupational Health Research, Dean and Professor 
of Occupational Health, School of Occupational 
Health (4, 1927) 

Hutchens, John O , Ph D Department of Physi- 
ology, University of Chicago, Chicago 37, 111 
Associate Professor of Physiology and Chairman 
of the Department, Directoi of the '1 oxicity 
Laboratory (1, 1947) 

Ingalls, Mabel S , Ph D Salisbury Mills, Orange 
County, N Y (6, 1940) 

Ingle, Dwight J , M S , Ph D The Upjohn Co , 
Research Department, Ixalamazoo, Mich Up 
John Research Fellow (1, 1939) 

Ingraham, Raymond Clifford, Ph D College of 
Medicine, University of Illinois, 1853 W Polk 
St , Chicago Assistant Professor m Physiology 
(1, 193S) 
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Ingram, W R , Ph*D College of Medicine, The 
State University of Iowa, Iowa City Professor 
and Head of the Department of Anatomy (1, 
1936) 

Irvin, J Logan, Ph D Johns Hopkins University 
School of Medicine, 710 N Washington St , 
Baltimore, Md Assistant Professor of Physi- 
ological Chemistiy (2, 1942) 

Irving, George Washington, Jr , M A , Ph D 
Agncultural Research Center, Beltsville, Md 
Biochemist, Head, Division of Biologically Ac- 
tive Compounds, U S Department of l gncul - 
lure (2, 1946) 

Irving, Laurence, A M , Ph D Swarthmorc Col- 
lege, Swarthmore, Pa Lt Col , A C Professor 
of Experimental Biology (1, 1927) 

Irwin, M R , Ph D Department of Genetics, 
University of Wisconsin, Madison Professor of 
Genetics (G, 1936) 

Isaacs, Raphael, M D 10-1 S Michigan Ave , 
Suite 630, Chicago 3, 111 Attending Physician, 
Depai Intent of Hematology, Michael Reese Hos- 
pital (4, 192S) 

Isenberger, R M , M A , M D University of 
Kansas School of Medicine, Kansas City Pro- 
fessor of Pharmacology (3, 1937) 

Ivy, Andrew C , Ph D , M D , D Sc 1S53 West 
Polk St , Chicago 12, 111 Vice-President and 
Distinguished Profcssoi of Physiology, Uni- 
lersily of Illinois (1, 1919 , 5, 1933) 
lzquierdo, J Joaquin, M D National School of 
Medicine, Me\ico City Professor of Physiology 
m the National School of Medicine and the Es- 
cuela Medico Militar of Mexico (1, 1928) 
Jackson, Dennis Emerson, A M , Ph D M D 
University of Cincinnati Medical School, Eden 
and Bethesda Aves , Cincinnati, 0 Professor 
of Pharmacology (1, 1910, 3, 1912) 

Jackson, Eugene L , Ph D 12 S 12tli St , Rich- 
mond 19, Va Medical Dnectoi , A II Robins Co 
(3, 1942) 

Jackson, Richard W , PhD Northern Regioml 
Research Laboiatoiy, U S Depai tment of 
hgricultuie, 825 N University St , Peona 3, 
111 Head of Fei mentation Division (2, 1930, 
5, 1933) 

Jacobs, Merkel Henry, Ph D University of 
Pennsylvania, Philadelphia Professor of Gen- 
eral Physiology, Member of the National Academy 
of Sciences (1, 1919) 

Jacobs, Walter A , AM, Ph D Rockefeller 
Institute, 66th St and York Ave , New York 
City Member, Member, National Academy oj 
Sciences (2, 1908, 3, 1913) 

Jacobson, Edmund, Ph D , M D Laboratory for 
Clinical Physiology, 55 E Washington St , 
Chicago, 111 (1, 1929) 

Jaffe, Henry L , M D Hospital for Joint Dis- 


eases, 1919 Madison Avo , New York City 
Director of Laboratories (4, 1925) 

Jahn, Theodore Louis, PhD State University of 
Iona, Iowa City Associate Professor of Zoology 
(1, 1944) 

Jamieson, 'Walter A , Sc D (hon ) Eli Lilly & 
Company, Indianapoli3, Ind Director, Bio- 
logical Division (6, 1927) 

Jandorf, Bernard J , V M , Ph D , Medical Divi- 
sion, Vrmy Chemical Center, Md Research 
Biochemist, Biochemistry Section, Lccluier in 
Prcicntue Medicine, Johns 1 1 op I ins Unnenity 
School of Medicine (2, 19 16) 

Jansen, Eugene F, BA Enzyme Reseireli 
Laboiatory , Western Regional Research Labora- 
tory, Altnny 0, Calif Senior Chemist, Bure tu 
of Vgrieulturd nul Industrial Chemistry, L T S 
Dcpirtment of Vgriculture (2, 1917) 
Jacques, L B , M V , Ph D Umv of Sash itehc- 
\win, bishitoon, hish, Canada Profcssoi of 
Physiology (1, 1913) 

Jasper, Herbert H , M A , Ph D , D es Sei 
Montreal Neurological Institute, 3S01 University 
St , Montreal, Que , Canada Lecturer in Neu- 
roelectrography and Director of Department of 
Elcctrophysiology (1, 1940) 

Jeans, P C , M D State University of Iowa, 
low v City Professor of Pediatrics (5, 1937) 
Jensen, H , Ph D Medical Dept Field Re»e in li 
Labor itory , I ort lvno\, Kentucky Chief Bio- 
chemist (2, 1929) 

Jobling, James W , M D Columbia University, 
630 W 16Sth St , New York City Professor of 
Pathology (1, 1913) 

Jochim, Kenneth E , Ph D St Louis School of 
Medicine, 1102 S Grind Bhd , St Iouis l 
(1,1912) 

Johlin, J M , Ph D D Sc Vanderbilt Univer- 
sity School of Medicine, Nashville Tenn 
Associate Professor of Biochemistry (2, 192S) 
Johnson, B Connor, M V , PhD , Division of 
Vnunal Nutrition, Lmversity of Illinois, Urb in i, 
111 Issistanl Professor (2, 3, 1917) 

Johnson, Frank H , AM, Ph D Princeton 
University, Princeton, N J Assistant Pro- 
fessor, Dept of Biology (1, 1942) 

Johnson, Joseph L , Ph D , M D School of 

Medicine, Howard University', Washington, 
D C Professor and Head of the Department of 
Physiology (1, 1934) 

Johnson, J Raymond, Ph D Long Island College 
of Medicine, 350 Henry St , Brooklyn, N Y 
Associate Piofcssui and let mg Duccfor of De- 
pai tment of Physiology and Pharmacology (1, 
193S) 

Johnson, Marvin J , M S , Ph D Umvusity of 
Wisconsin, Madison Piofessoi of Biochemislnj 
(2, 1941) 

Johnson, Robert E , M D , Ph D himy Medical 
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Nut i it ion lalwntoij, 1819 W Pushing ltd, 
Chic (go 0,111 lhiutui (1,1911, 2,1939,3,19161 
Johnson, S H , MS, PhD Vamnl Imlu&tn 
Department, Liuveisitv of Ukuisas 1 i\ct to 
wilt, Vrh Issociah Pro/t '■mi (j, 1047) 
Johnson, Victor, Ph D , M D M no Foundation, 
Rochester, Minn (1, 193d) 

Johnston, Charles G , M S , MD Wijne Uni- 
versity College of Medicine, Detroit, Mich 
Professor of Surgery (1, 19331 
Johnston, Margaret W , Ph D 11 152, Uimersity 
llospitil, \nn Vrbor, Mich Riwarch Issocialc 
m Internal Vcdiam. (2, 1030, 5, 193S) 

Jolhffe, Norman, M D 39 E 75th St , New \orh, 
X Y (1, 1932) 

Jones, D Breesc, Ph D Bureau of Human Nutri- 
tion and Home Economics, Vgriculturil Research 
Idmimstration, U S Department of \gneul- 
turi, Beltsvillc, Md Prolan Chemist (2, 
1920, 5, 1935) 

Jones, James H , M S , Ph D School of \ eten- 
mr\ Medium., Unnersilj ot PennsvUnnn, 
Phihdelphn Professor of Physiological Chem- 
istry (2, 1928 , 5, 1933) 

Jones, Kenneth K , MS, Ph D Northwestern 
University Medical School, 303 E Chicago Vve , 
Chicago, 111 Issoctale Professor of Physiology 
and Pharmacology (1, 1936) 

Jones, Llojd R, MS, PhD 1402 S Grand 
Bl\d,St Louis, Mo Professor and Chairman of 
Department of Bacteriology, St Louis University 
School of Medicine (6, 1933) 

Joseph, Norman R , Ph D l niv ersit j of Illinois, 
1S53 West Polk Street, Chicago 12, 111 Is- 
sistant Professor of Chemistry (2, 1947) 

Joslin, Elliott P , M A , M D New England 
Deaconess Hospital, 81 Bay State Rd , Boston, 
Mas3 Director, George F Baker Clinic (a, 
1933) 

Jukes, Thomas Hughes, Ph D Lederle Labora- 
tories, Pearl River, X Y Head, Department of 
Nutrition and Physiology Research (2, 1935, 
5, 193S) 

Jung, Frederic Theodore, Ph D , M D North- 
western University Medical School, Chicago, 111 
Asstslani Professor of Physiology and Phar- 
macology (1, 1930) 

Jungeblut, Claus W,MD College of Physicians 
and Surgeons, 630 W 168th St , New York City 
Professor of Bacteriology, Columbia University 
(4, 1929 , 6, 1926) 

Kabat, Elvm A , A M , Ph D The Neurological 
Institute, 710 W !6Sth St , New York 32, X Y 
Assistant Professor of Bacteriology, College of 
Physicians and Surgeons, Columbia University 
and The Neurological Institute (2, 1940, 6, 
1943) 

Kabat, Herman, Ph D M D 2633 16th St , 
N IV , Washington, D C Consultant m \curol- 


ogy, Health Department, District of Columbia 
(1,1911) 

Kahn, Reuben L , Sc D , LL D University of 
Michigan Hospital, Ann Arbor Director of Clini- 
cal Laboratories (4, 1931, 6, 1919) 

Ivalckar, Herman M , M D , Pli D Institute for 
Medical Physiology, University of Copenhagen, 
2S Juli me Vines Vcj Copenhagen, Denmark 
Associate; Professor (2, 1912) 

Ivaincn, Martin D , Ph D Washington University 
Medical School, 510 S Kmgshtghway, St Louis 
10, Mo Associate Professor of Chemistry (2, 
1946) 

Kamm, Oliver, MS, Ph D Research Labora- 
tory, Parke, Davis <L Co , Detroit, Mich Scien- 
tific Director (2, 1928) 

Karel, Leonard, Ph D Research Grants Division, 
Xationd Institute of Health, Budding 1, Bc- 
thcsdiU.Md (3,1947) 

Karpovich, Peter V, MD, MPE Spnngfield 
College, Springfield, Mass Piofessor of Physi- 
ology (1, 1942) 

Karshan, Maxwell, Ph D Department of Bio- 
logical Chemistry, Columbia University, 630 W 
16Sth St , New York City Associate Professor 
of Biochemistry (2, 1939) 

Karsner, Howard T , M D Western Reserve 
University, 2085 Adelbert Rd , Cleveland, O 
Professor of Pathology, Director of the Institute 
of Pathology (4, 1913 , 6, 1925) 

Katz, Louis Nelson, A M , M D 2900 Ellis Ave , 
Chicago, 111 Director of Cardiovascular Re- 
search, Michael Reese Hospital, Professorial 
Lecturer tn Physiology, University of Chicago 
(1, 1924) 

Katzman, Philip A , Ph D St Louis University 
School of Medicine, 1402 S Grand Blvd , St 
Louis 4, Mo Associate Professor of Biochemis- 
try (2, 1935) 

Kaulbersz, Jerzy, Ph D , M D Collegium 
Medica, Grzegorzecha 16, Cracow, Poland Pro- 
fessor of Physiology (1, 1944) 

Kaumtz, Hans, M D College of Physicians and 
Surgeons, Columbia University, 630 West 16Sth 
Street, New York, N Y Research Associate 
m Pathology (4, 1947) 

Kay, H D , Ph D , D Sc , F R S National Insti- 
tute for Research in Dairying, Shmfield, near 
Reading, England Director, Research Professor 
of Biochemistry, University of Reading (2, 
4930) 

Kazal, Louis A , Ph D Medical Research Divi- 
sion, Sharp & Dohme, Ine , Glenolden, Penn 
Research Biochemist (2, 1947) 

Keeton, Robert W , MS, M D University of 
Illinois College of Medicine, 1853 W Polk St , 
Chicago Professor of Medicine (1, 1916, 
3, 1924) 

Kehoe, Robert A , M D Kettering Laboratory 
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of Applied Physiology, College of Medicine, 
University of Cincinnati, Eden Ave , Cincinnati, 
O Research Professor of Physiology (1,1940) 
Keith, Norman M , M D Mayo Clinic, Roches- 
ter, Minn Consulting Physician, Division of 
Medicine, Mayo Clinic, Professor of Medicine , 
Mayo Foundation, University of Minnesota 
(1, 1920 , 3, 1932 , 4, 1924) 

Keith, T B , Ph D Animal Industry and Range 
Management, Agricultural Experiment Station, 
Bozeman, Mont Associate Professor (5, 1911) 
Kellavvay, Peter E , M V , Ph D Dcpaitment of 
Physiology, McGill University, Montrcil, P Q , 
Canada Assistant Piofessor (1, 1917) 
Keller, Allen D ,PhD Baylor Collegeof Medicine, 
Houston, Texas Professor of Physiology, Chair- 
man of Department of Ph ystologi/ and Pharma- 
cology (1, 1931) 

Reiser, Raymond A , D V M , Ph D 130 Valley 
Rd , Ardmore, Pa Piofessor of Bacteriology and 
Dean of Faculty School of Veterinary Medicine, 
University of Pennsylvania, Philadelphia, Pa 
(4, 1932) 

Kelsey, F Ellis, B S , Ph D University of Chicago, 
Chicago, 111 Research Associate (Instructor) in 
Pharmacology (3, 1941) 

Kelsey, Frances Kathleen O , M S , Ph D Uni- 
versity of Chicago, Chicago, 111 Research Assist- 
ant m Pharmacology (3, 1941) 

Kemmerer, A R , Ph D University of Vrizona, 
Tucson, Arizona Head, Dept of Human Nutri- 
tion (5, 1946) 

Kempner, Walter, M D Duke University School 
of Medicine, Durham, N C Assistant Pro- 
fessor of Medicine (1, 1940) 

Kendall, Edward C , MS, Ph D , D Sc 627 
Eighth Ave , S W , Rochester, Minn Professor 
of Biochemistry, Mayo Foundation, University 
of Minnesota (1, 1916 , 2, 1913 , 4, prior to 1920) 

Kendall, Forrest E , Ph D 240-06— 53rd Ave 
Douglaston, Long Island, N Y Assistant Pro- 
fessor of Biochemistry, Research Service, Co- 
lumbia Division, Goldwater Memorial Hospital, 
Welfare Island, N Y (6, 1943) 

Kennard, Margaret A , M D Psychiatric Division, 
Bellevue Hospital, First Ave & 30th St , New 
York City (1, 1934) 

Kennedy, Cornelia, hi A , Ph D Snyder Hall, 
University Farm, St Paul, Minn Associate Pio- 
fessor of Agricultural Biochemistry, University 
of Minnesota, Assistant Chemist, Minnesota Ex- 
pel iment Station (2, 1924, 5, 1934) 

Kennedy, Robert P , M D Knolluood Drive, 
R D 1, Rochester, N Y (4, 1929) 

Kent, John F, VM Vi my Medical Center, 
Washington 12, D C Chief, Research Section, 
Department of Seiology, Army Medical Depart- 
ment Reseat ch and Giaduate School (6, 1947) 
Kenton, Harold B , Ph D New England Dea- 


coness Hospital, Boston, Mass Bacteriologist 
and Director of the Blood Bank (G, 1934) 

Kenyon, Allan T , M D University of Chicago, 
Division of Biological Sciences, 950 E 59th St , 
Chicago, 111 Assistant Professor of Medicine 
3, 1910) 

Kcrcsztesj, John C , M V , Ph D National In- 
stitute of Ilcilth, Jicthesda II, Aid Scienlnl 
Officer, Division of Physiology (2, 1911, I, 
1915) 

Kerr, Stanley E , Ph D American University of 
Beirut, Beirut, Lebanon, Syria Professor of 
Biological Chemistry (2, 1937) 

Kerr, Wm J , M D University of California 
Hospital, Third and Parnassus Aves , San Fran- 
cisco Professor of Medicine, University of 
California, Physician- tn-Chief , University of 
California Hospital (3, 1930) 

Kesten, Homer D,MD College of Physicians 
and Surgeons, Columbia University, New York 
City Associate Professor of Pathology (4, 
1931) 

Kcty, Seymour S , M D Dept of Ph irmacology, 
Medical School, University of Pennsylvania, 
Philadelphia 1 Associate m Pharmacology, 
Medical School, Issislant Visiting Physician in 
Medicine, Philadelphia General Hospital (3, 
1915) 

Keys, Ancel, MV, Ph D , D Phil Stadium 
South Toner, University' of Minnesota, Min- 
neapolis Professor and Dirccloi of Laboratory 
of Physiological Hygiene (1, 1939, 2, 1936) 

Kidd, John G , M D Cornell University Medical 
College, 1300 York Ave , New York City Pro- 
fessor of Pathology, Pathologist, New Yorl 
Hospital (4.193S, 6, 1937) 

Kik, M C , Ph D College of Agriculture, Uni- 
versity of Arkmsas, Fayetteville lssociate 
Professor of Agricultural Chemistry (5, 1942) 

Kilborn, Leslie G , hi V , hi D , Ph D 47 Warren 
Road, Aoronto, Ontario, Can id i Vt present 
West Chini Lmon University, Chengtu, Sze , 
China (I, 192S) 

Killian, John Allen, A hi , Ph D Iullian Research 
Laboratories, Inc , 49 W 45th St , New York 
City (2, 1921) 

Kinard, F W , hi S , Ph D , hi D Medical Col- 
lege of the State of South Cuolini, Charleston 
16 Associate Professor of Physiology (1, 
1917) 

King, Barry G , M V , PhD hlodicil Service, 
Safety Regul itions, Civil Veioniutics Vdnnnis 
tration, Doputment of Commence, Washington, 
D C Chief, Icromcdical Design and Mato ml 
Division (I, 193S) 

King, Charles Edwin, Ph D Vanderbilt Univer- 
sity, Nashville, Tenn Associate Professor of 
Physiology (1, 1916) 

King, Charles Glen, Ph D Nutntion Founda- 
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tion, Inc , Chrysler Building, Now York City 
Scientific Diuctor, Profcssoi of Chemistry, 
Columbia University (2,1931,5,1053) 

King, Jessie Luella, Ph D Gouclior Collego, 
Baltimore, Md Professor of Physiology (1, 
1911) 

King, Joseph T , M D , Ph D 314 Millard Hall, 
University of Minnesota Medical School, Minne 
apolis Issociato Professor of Physiology (1. 
1931) 

King, Lester S , M D Illinois Masonic Hospital, 
Chicago, 111 Director of Laboratories, Cluneal 
Usistant Professor of Pathology, University of 
Illinois (1, 1911) 

Rircliliof, Anton C, MS, MD Dnision of 
Anesthesiology , Uiu\ crsiti of Oregon Medical 
School, Portluwl 1, Ore fftsctuc/i tssocuitc. 
Department of Pli irtn uologv (3, 1917) 

Kirk, Paul L , Ph D University of California, 
Berkeley Professor of Biochemistry (2, 1933) 
Kirkbridc Mar} B , Sc D 311 Stale St , Alb in} G, 
N Y (6, 1921) 

Kisch, Bruno, M D 845 West End Ave , New 
York City Professor of Biochemistry, Ycshna 
University (1, 1943) 

Kleiber, M , D Sc University of California, 
Davis Professor of Animal Husbandry (1, 1943 , 
5, 1933) 

Klein, J Raymond, Ph D University of Illinois, 
Neuropsychiatric Institute, 912 S Wood St , 
Chicago Biochemist and Assistant Professor 
of Psychiatry and Physiological Chemistry 
(2, 1941) 

Kleiner, Israel Simon, Ph D New York Medical 
College, Flower and Fifth Avenue Hospitals, 
New York 29, N Y ProfessorofPhystologyand 
Biochemistry (1, 1911 , 2, 1912, 3, 1912, 5, 1933) 
Kleitman, Nathaniel, AM, Ph D University 
of Chicago, Chicago, 111 Associate Professor of 
Physiology (1, 1923) 

Klemperer, Friedrich Wilhelm, M D Trudeau 
Foundation, Trudeau, N A Head of Depart- 
ment of Biochemistry (2, 1941) 

Kletzien, Seymour W , M S , Ph D , 330 S Ninth 
St , Philadelphia, Pa Nutrition Research 
Clinic, Philadelphia Lv mg In Pennsylvania 
Hospitals Biochemist (5, 1933) 

Kline, O L , Ph D Federal Security Agency, Food 
and Drug Administration, Washington, D C 
Biochemist (5, 1936) 

Kline, Raymond F , B S , M S Physiological Lab 
Umv of Virginia Med School, Charlottesville, 
Va Instructor in Physiology (1, 1946) 

Klotz, Irving M , Ph D Department of Chemis 
try, Northwestern University, Evanston, 111 
Assistant Professor of Chemistry (2, 1947) 
Kliiver, Heinrich, Ph D University of Chicago, 
Chicago, 111 Professor of Experimental Psychol- 
ogy (1, 1935) 


Knight, C Arthur, Ph D The Rockefeller Inst 
for Med Research, Princeton, N J Associate 
(2, 1946) 

Knoefel, Peter K , M A , M D University of 
Louisville, 101 W Chestnut St , Louisville, Ky 
Professor of Pharmacology (3, 1934) 

Knowlton, Frank P , AM, M D 135G West- 
moreland Ave, S\ i icuse, N Y Syracuse 
University College of Mcdiunc, Syracuse, N Y 
Emeritus Professm of Physiology (1, 1911) 
Knowlton, G Clinton, PhD Room 101, Physi- 
ology Bldg , Emory' University , G i (1, 193S) 
Knudson, Arthur, Ph D Albany Medical College, 
New Scotland Ave , Albany, N Y Professor of 
Biochemistry and Associate Dean (2, 1919, 5, 
1936) 

Ivnutti, Ralph Eddy , M D Children’s Hospital, 
Los Angeles, Calif Director of Laboratories, 
Issistant Professor of Pathology, University of 
Southern California (4, 1033) 

Kober, Philip A , B S Sherman Laboratories, 
Detroit, Mich Director of Research (2, 1912) 
Koch, Elizabeth M , M A , Ph D 1534 E 59th 
St , Chicago, III (2, 1925) 

Koch, Fred Conrad, M S , Ph D 1534 East 59th 
St , Chicago, 111 Director of Biochemical Re- 
search, Armour Laboratories, Professor of Bio- 
chemistry Emeritus, University of Chicago 
(2,1912 , 5,1933) 

Kochakian, Charles D , A M , Ph D University 
of Rochester Medical School, 260 Crittenden 
Blvd , Rochester, N Y Assistant Professor, 
Dept of Vital Economics (1, 1942) 

Kocher, Rudolph Alfred, M D Bov. 936, Carmel, 
Calif Director, Velie Metabolic Clime (2, 
1915) 

Koehler, Alfred E , M D , Ph D 317 W Pueblo 
St , Santa Barbara, Calif Physician, Sansum 
Clinic, Santa Barbara Cottage Hospital (2, 
1924) 

Koehnc, Martha, Ph D 285 15th Ave , Apt 22, 
Columbus, Ohio Nutritionist, Ohio State Dept 
of Health (5, 1933) 

Koelle, George B , B Sc , Ph D Wilmer Insti 
tute, Johns Hopkins Hospital, Baltimore, Md 
Chalfonl Fellow in Ophthalmology (3, 1947) 
Koepf, George F , M D 537 Delaware Ave , 
Buffalo 2, N Y Associate in Physiology, Uni- 
versity of Buffalo (1, 1942) 

Koerber, Walter L , Ph D E R Squibb & Sons, 
New Brunswick, N J Assistant Department 
Head (6, 1943) 

Kohlstaedt, Kenneth G , M D Lilly Laboratory 
for Clinical Research, Indianapolis City' Hos- 
pital, Indianapolis 7, Ind Director (1, 1947) 
Kohn, Henry I , Ph D Division of Biology, Clin- 
ton Laboratories, Oak Ridge, Tenn Senior 
Assistant Surgeon, L S Public Health Service 
(1, 1940) 



G04 


FEDERATION PROCEEDINGS 


Koln\er, John A, MS, MD, DPH, SeD, 
LLD | LHD 1 Montgomery Ave , Baln- 
Cynwyd, Pa Professor of Medicine, Temple 
University, Director, Research Institute of Cu- 
taneous Medicine (6, 1913) 

Komarov, Simon A,MS,MD,PhD S S Fela 
Fund, Med Research Laboratory, 255 S 17th 
St , Philadelphia, Pa Director of Dept of Bio- 
chemistry (I, 1933) 

Kopeloff, Nicholas, Ph D New York State 
Psychiatric Institute, 722 W 168th St , New 
York City Principal Research Bacteriologist, 
New York Stale Psychiatric Institute and Hos- 
pital (6, 1937) 

Koppanyi, Theodore, PhD Georgetown Uni- 
versity, Washington, D C Professor of Phar- 
macology (1, 1924 , 3, 1935) 

Korr, Irwin M , M A ,Ph D Kirksvillc Cotlegcof 
Osteopathy A Surgery , Kirksvillc, Wo Pro- 
fessor of Physiology (1, 1039) 

Kottke, Frederic J, Mb, PhD, MB, MD 
University of Minnesota, Minneapolis Baruch 
Fellow m Physical Medicine (1, 1917) 

Kozelka, Frank L , Ph D Dept of Pharmacology 
and Toxicology, University of Wisconsin, Madi- 
son Assistant Professor of Toxicology On leave 
Captain, Sn C (3, 1939) 

Krahl, Maurice E , Ph D Washington Univ 
School of Medicine, St Louis 10, Mo Assistant 
Professor of Pharmacology (2, 1939) 

Krakowcr, Cecil Alexander, M D University of 
Illinois College of Medicine, 1S53 West Polk St , 
Chicago Associate Professor of Pathology (1, 
1945) 

Kramer, Benjamin, A M , M D 60 Plaza St , 
Brooklyn, N Y Pcdiatrician-m-Chief, Brook- 
lyn Jewish Hospital, Professor of Clinical 
Pediatrics, Long Island College Medical School 
(1, 1915, 2, 1914) 

Kramer, Martha, Ph D Kansas State College, 
Manhattan Assistant Dean , School of Home 
Economics (5, 1933) 

Kramer, S D ,M D , Ph D 92 Washington Square, 
East Salem, Mass Vuologisl (6,1944) 
Krampitz, Lester O , Ph D Biochemistry De- 
partment, Western Reserve Umveisitj', Cleve- 
land, Ohio Associate Professoi (2, 1946) 
Krantz, John C , Jr , M S , Ph D University of 
Maryland Medical School, Baltimore Pro- 
fessor of Pharmacology (3, 1937) 

Krauss, William E , Ph D Ohio Agricultural 
Expenment Station, Woostei lssociatc Dncc- 
toi (2,1932,5,1933) 

Kraybill, Henry R , M S , Ph D 5720 Wood lawn 
Ave , Chicago 37, 111 Professorial Lecturer, De- 
partment of Biochemistry, University of Chicago, 
Director, Department of Scientific Research, 
American Meat Institute (2, 1942) 

Krayer, Otto, M D Harvard Medical School, 25 


Shattuck St , Boston, Mass Associate Pro- 
fessor of Comparative Pharmacology (3, 1938) 
Krehl, Willard A , Ph D Yale University, 333 
Cedar Street, New Haven, Conn Assistant 
Professor of Nutrition (2, 1917) 

Krop, Stephen, M S , Ph D Medical Division, 
Army Chemical Center, Md Chief, Pharma- 
cology Section (3, 1911) 

Krueger, Albert Paul, M D University of Cali- 
fornia, Berkeley Professor of Bacteriology, 
and Lecturer m Medicine Chairman, Depart- 
ment of Bacteriology , (1, 1930, 6, 1937) 
Krueger, Hugo M , Ph D Amencan Umv of 
Beirut, Beirut, Lebuion Director of Dept 
of Pharmacology (1, 1931, 3, 1935) 
Krumbhaar, Edward B , M D , Ph D University 
of Pennsylvania Medical School, Philadelphia 
Professor of Pathology (1, 1911, 1, prior to 
1920) 

Kruse, Harry Dayton, MD, Sc D Milbank- 
Memorial Fund, 10 Wall St , New York City 
(2, 1933) 

Kruse, Theophile K , A M , Ph D University of 
Pittsburgh Medical School, Pittsburgh, Pa 
Professor oj Physiology and Pharmacology 
(1,1919,3,1920) 

Kubicek, William G , Ph D Department of 
Physiology, University of Muuiesot i, Mmne- 
uixilis Assistant Professor (1, 1917) 

Kubie, Lawrence S , M D 7 E Slst St , New 
York City Associate in Neurology, College of 
Physicians and Surgeons, Columbia University 
(1,192S) 

Kuhn, Harry A , MS, Ph B 3915 Fulton St , 
N W , Washington, D C Colonel, C W S , IVar 
Department, Executive Officer, C W Procure- 
ment District (3, 1927) 

Kuhn, L Roland, Pli D 6th Vrmy Vrei Lab 
Fort Biker, Calif Hugo), 1 U <$ Bacteri- 
ologist (6, 1939) 

Kuizenga, Marvin H , M Sc , Ph D TJio Upjohn 
Company', Kalamazoo, Mich Depaitmcnt Hiad, 
Pharmacology-Endocrinology (2, 1947) 

Kunde, Margarete M , Ph D , M D 30 N Michi- 
gan Ave , Chicago, 111 Instructor in Medicine, 
Northucstcrn University Medical School, Clinical 
Assistant in Endocrinology , Cool County Hos- 
pital (1, 1924) 

Kumtz, Moses, Ph D The Rockefellei Institute 
for Medical Research, Princeton, N J Associ- 
ate Member (2, 1947) 

Kurtz, Alton C , Ph D Department of Bio- 
chemistry, Medical School, University of Okla- 
homa, Oklahoma City Associate Piofcssot 
(2, 1942) 

Kuyper, Adrian € , M S , Ph D W lyne Umv er- 
sity' College of Medicine, Detroit 26, Mich As- 
sistant Professoi of Physiological Chemistry 
(2, 1946) 
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Kjdd, David M , M D Mary Imogene Bassett 
Hospital, Cooperstoivn, N Y Associate Physi- 
cian (5, 193-1 ) 

K)cs, Preston, V M , Sc D , MD North Jay, 
Me Professor Emeritus of Pruentue Medicine, 
University of Chicago (G, 191S) 

K>kcr, Granvil C , Fli D Department of Bio 
logical Chemistry mil Nutation, University of 
North Carohm School of Medicine, Chapel Hill, 
X C \ssocuilc Professor (2, 1947) 

LacKej, Robert W , M S , Pli D Department of 
Physiology iiid Ph irm icology , Southwestern 
Medic U College, Dalhs 1, 'lexis Professor of 
Physiology (I, 1947) 

Lacy, G R , M D University of Pittsburgh, 
Pittsburgh, Pa Professor of Bacteriology and 
Immunology (i, 1927) 

Lalich, Joseph J , M D Dept of Pathology, Uni- 
versity of Wisconsin, 426 North Ciiarter St , 
Madison 6, Wise Instructor tn Pathology (4, 
1946) 

Lamb, Alvin R , MS, Ph D Experiment Sta- 
tion, Hawaiian Sugar Planters’ Association, 
Honolulu Research Associate (2, 1923, 5, 
1934) 

Lambert, Edward H , Ph D , M D Mayo Toun 
dation, Rochester, Main Issislant Profcssoi 
of Physiology (1, 1945) 

Lambert, Robert A , M D Rockefeller Founda- 
tion, 49 W 49th St , New York City Associate 
Director for the Medical Sciences (4, 1922) 
Lampen, J Oliver, PhD Washington Lmversity 
School of Medicine, 45S0 Scott Vxenue,St Louis, 
Mo Instructor (2, 1947) 

Lamport, Harold, M D Yale University School 
of Medicine, New Haven, Conn Associate Pro- 
fessor of Physiology (1, 1943) 

Lamson, Paul Dudley, M D Vanderbilt Uni- 
versity Medical School, Nashville, Tenn Pro- 
fessor of Pharmacology (1, 1921 , 3, 1915) 
Lancefield, Rebecca C , Ph D 4 Kenmore Rd , 
Douglaston, Long Island, N Y Associate 
Member, Rockefeller Institute for Medtcal Re- 
search (6, 1933) 

Landis, Carney, Ph D Psychiatric Institute and 
Hospital, Columbia University, 722 W 16Sth St , 
New York City Principal Research Psychol- 
ogist and Professor of Psychology (1, 1939) 
Landis, Eugene Markley, Ph D , MD Depart- 
ment of Physiology, Harvard Medical School, 
25 Shattuck St , Boston, Mass George Htggmson 
Professor of Physiology (1, 1928) 

Landowne, Milton, M D Department of 'Medi- 
cine, University of Chicago, Chicago 37, 111 
Assistant Professor (1, 1947) 

Lands, Alonzo M , M A , Ph D Frederick 
Stearns and Co , 6533 Jefferson Ave , Detroit, 
Mich Director, Pharmacologic Research (1, 
1942, 3, 1947) 


Lange, Carl, M D 371 Moms St , Albany, N Y 
Associate Bacteriologist, Divisions of Labora- 
tories and Public Health, New York Slate De- 
partment of Health (G, 1938) 

Langley, Wilson D , Ph D University of Buffalo 
Medic il School, Buffalo, N A Professor of 
Biochemistry (2, 1937) 

Langworthy, Orthello R , M A , M D Johns 
Ilopkins Hospital, Baltimore, Md Associate 
Piofcssor of Psychiatry, Johns Hopkins Uni- 
icrsity (1, 192S) 

Lardy, Henry A , M S , Ph D Dept of Biochem- 
istry, University of Wisconsin, Madison 6, Wise 
Assistant Professor (2, 1946) 

Larrabee, Martin G , Ph D Johnson Foundation,, 
for Medical Physics, University of Pennsylvania, 
Philadelphia Associate Professor of Biophysics , 
(1, 1910) 

Larson, Edward, Ph D Temple University Medi- 
cal School, Broad and Ontario Sts , Philadelphia, 
Pa Associate Professor of Pharmacology (1, 
1929,3, 1937) 

Larson, Hardy W , AM, Ph D Metropolitan 
Life Insurance Co , Biochemical Laboratory, 1 
Madison Ave , New York City Research 
Chemist (2, 1937) 

Larson, Paul S , Ph D Medical College of Vir- 
ginia, Richmond [ssociate Professor of Re- 
search Pharmacology (1, 1939 , 3, 1947) 
Lnshley, K S , M S , Ph D , D Sc Yerkes Labora- 
tories, Orange Park, Fla Research Professor of 
Neuropsychology, Harvard University, Director, 
Yerkes Laboratories of Primate Biology, Inc 
Member of the National Academy of Sciences 
(1, 1923) 

Laskowski, M , Ph D Marquette University 
Medical School, Milwaukee 3, Wis Associate 
Professor of Biochemistry (2, 1944) 

Lauffer, Max A , Jr , M S , Ph D 307 Thaw Hall, 
University of Pittsburgh, Pittsburgh, Pa Re- 
search Professor (2, 1946) 

Laug, E P , M A , Ph D Division of Pharma- 
cology, Food and Drug Administration, Federal 
Security Agency, Washington 25, D C Senior 
Pharmacologist (2, 1938 , 3, 1947) 

Lauson, Henry D , Ph D , M D The Rockefelier 
Institute, 66th St A York Ave , New York 21, 
N Y Associate (1, 1946) 

Lavme, T F , Ph D Lankenau Hospital Re- 
search Institute, Philadelphia, Pa Researck 
Chemist (2, 193S) 

Lawrence, W Sherwood, M D Permanentc 
Foundation Hospital, 2S0MacArtkur Boulevard, 
West Oakland 11, Calif (3, 1944) 

Lawson, Hampden, MD, Ph D University of 
Louisville, Louisville, Ky Professor of Physi- 
ology (1, 1933) 

Leake, Chauncey D , M S , Ph D The Univer- 
sity of Texas Medical Branch, Galveston Vice- 
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President of the University of Texas m Charge 
of the Medical Program (1, 1923 , 3, 1924) 
Leathern, James H , Ph D Rutgers University, 
New Brunswick, N J Assistant Professor of 
Zoology (1, 1945) 

Leathes, John Beresford, M A , M B , F R C S , 
F R S Westfield Wait. Lane, Lyme Regis, 
Dorset, England (2, 1909) 

Lederer, Ludwig George, Ph D , M D Pennsyl- 
vania Central Airlines, National Airport, Wash- 
ington, D C Medical Director (1, 1940) 

Lee, Milton O , M A , Ph D 2101 Constitution 
Ave , Washington 25, D C Executive Secre- 
tary and Managing Editoi , Unci ican Physiologi- 
cal Society (1, 1927, 5, 1933) 

Leese, Chester E , MS, Ph D George Wash- 
ington University School of Medicine, Wash- 
ington, D C Associate Professor of Physiology 
(1, 1934) 

Lehman, Arnold J , Ph D , M D Food and Drug 
Administration, Washington 25, D C Chief, 
Division of Pharmacology (3, 1937) 

Lehman, Robert A , M S , Ph D New York Uni- 
versity College of Medicine, 477 First Ave ,New 
York City Instructor in Therapeutics (3, 

1942) 

Lehmann, Gerhard, M D , Dr Ing Pharmacology 
Department, HoiTmann-La Roche, Nutley 10, 
N J Pharmacologist (3, 1939) 

Lehninger, Albert L , M S, Ph D University of 
Chicago Medical School, Chicago, 111 Assistant 
Professor of Biochemistry m the Depts of Bio- 
chemistry and Surgery (2, 194G) 

Lehr, David, M D New AorL Medical College, 
I 1 lower and Fifth Avenue Hospitals, Fifth Ave 
at 105th Street, Non York 29, N Y Assistant 
Professor of Pharmacology (3, 1917) 
Leimdorfer, Alfred, hi D Department of Psychi- 
atry, University of Illinois College of Medicine, 
Chicago 12 Associate Piofessoi (1, 1947) 
Lein, Allen, B A , M A , Ph D Department of 
Physiology, Northwestern University Medical 
School, Chicago 11, 111 Physiologist (1, 194G) 
Lenhart, Carl H , M D Lakeside Hospital, 2065 
Adelbert Rd , Cleveland, O Oliver H Payne 
Professor of Surgery, Western Reserve Univer- 
sity (1, 1921) 

Lennette, Edwin H , Ph D , M D Virus Labo- 
latory, 1392 Umveisity Ave , Berkeley 2, Calif 
(4, 1941 , 6, 1947) 

Leonard, Clifford Shattuck, hi S , Ph D Lake- 
side Laboratories, Inc , Milwaukee 1, Wis 
Chief, Biological Division (3, 1927) 

Lepkovsky, Samuel, MS, Ph D University of 
California, Berkeley Associate Professor of 
Poultry Husbandry (2, 1933, 5, 1933) 
L’Esperance, Elise L , M D 2 East Gist St , New 
York, N Y Director, Stionq Cancer Precaution 


Clinic, Memorial Hospital, and New York In- 
firmary (G, 1920) 

Leverton, Ruth M , Ph D Department of Home 
Economics, University of Nebraska, Lincoln 
Associate Professor Human Nutrition Research 
(5, 1912) 

Levin, Louis, Ph D College of Physicians and 
Suigums, Columbia Umv , 030 W 168th St , 
New A oik 32, X A l ssistant Professor of 
l nalo mi/ (2, 1939) 

Levine, Harold, Ph D Pabst Brewing Co , 917 
W Juneau Ave , Milwaukee, Wis Biochemist 
(2, 1933,5, 1933) 

Levine, Milton, hi S , Ph D Inst of Experi- 
mental Medicine, College of Medical Evangelists, 
312 N Boyle Ave , Los Angeles, Calif (6, 1942) 

Levine, Philip, M V , M D , F V C P Ortho Re- 
search Foundation, R iritan, X J Director, Bio- 
logic Division (0, 1925) 

Levine, Rachmiel, M D , CM Michael Reese 
Hospital, Chicago, 111 Acting Director, Depart- 
ment of Metabolic Research Professorial Lec- 
turer m Physiology, Unitersily of Chicago (1, 
1912) 

Levine, Samuel Z , M D , New York Hospital, 
525 E GSth St , New York City Professor of 
Pediatrics, Cornell University Medical College, 
Pediatncian-in-CJncf, New York Hospital 
(5, 1933) 

Levine, Victor Emanuel, V M , Ph D , M D 
Creighton Umvcrsitv School of Medicine, 
Omaha, Nebr Professor of Biological Chemistry 
and \utnlion (2, 193G) 

Levinson, Samuel A , Ph D , hi D University of 
Illinois College of Medicine, SOS S Wood St , 
Chieago Professor of Pathology, Director Labora- 
tories, Research A Educational Hospital (4, 
1938) 

Levison, Louis A , M D 421 Michigan St , 
Toledo, O Physician to Toledo Hospital, 
Physician to St Vincent Hospital (G, 1916) 

Levy, Milton, Ph D 477 First Ave , New A r orL 
City Associate Professor of Chemistry, New 
York University College of Medicine (2, 1933) 

Levy, Robert L , M D 730 Park Ave , New York 
City Professor of Clinical Medicine, College 
of Physicians and Surgeons, Columbia Univer- 
sity (3, 1915) 

Levvey, F H , hi D 3400 Spruce St , Philadelphia 
4, Pa Professor of Ncuroanatomy, Unuersily 
of Pennsylvania Graduate School of Medicine, 
Associate in Neuropathology and Neurosurgery, 
Medical School (1, 1937) 

Lewis, Gladys Kinsman, M A , Ph D 401 S 
Lafayette St , Denver 9, Colo (5, 1944) 

Lewis, Howard Bishop, Ph D Medical School, 
University of Michigan, Ann Arbor Professor 
of Biological Chemist) y (1, 1925, 2, 1913, 5, 
1933) 
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Lewis, James C , M S , Ph D Western Region il 
Research Laboratory, U S Dopt of Agriculture, 
Albmy 6, Cilif Issaualt, Biochemist (2, 191G) 
Lewis, Julian Herman, M D 1750 Champlain 
Ave , Chicago, III Isiocialc Professor of 
Pathology, Unucrsity of Chicago, Member of the 
Olho S A Sprague Memorial Institute (1, 
1924) 

Lewis, Lena A , A B , M A , Ph D Clevel uul 
Clinic, Euclid Vac A E 93rd St , Cleveland 0, 
Ohio Research Stajf (1,1916) 

Lewis, Robert C , Ph D 4200 E 9th Ave , Den- 
ver, Colo Professor of Biochemistry, School of 
Medicine, University of Colorado (2, 1931, 

5, 1933) 

Lewis, Warren H , M D The Wistar Institute of 
Anatomy and Biology, Woodland Ave and 36th 
St , Philadelphia, Pa Member, Member of the 
National Academy of Sciences (1, 1919) 

LI, Choh Hao, Ph D 4596 Life Science Bldg , 
University of CiUfouiti, Berkeley Issociatc 

Professor of Experimental Biology (2, 1914) 

Lt, Richard C , M D \ it ion il Peking University 
College of Medicine, Peiping, China (3, 1911) 
Libby, Raymond L , MS, Ph D American 
Cyanamid Co , 1937 W Main St , Stamford, 
Conn Bw-physictst (C, 193S) 

Libel, Benjamin, Ph D Umv of Chicago, Chi- 
cago 37, 111 \ssistant Professor of Physiology 
(1, 1942) 

Liddell, Howard S , V M , Ph D Cornell Uni- 
versity, Ithaca, N Y Professor of Psychology 
(1, 1925) 

Lieb, Charles C , M D 630 W 168th St , New 
York City Hosach Professor of Pharmacology, 
College of Physicians and Surgeons Columbia 
University (1, 1936, 3, 1915) 

Lieberman, Arnold L , hi D , Ph D 32S No 
Country Club Road, Tucson, Ariz (1, 1934) 
Lifson, Nathan, M D , Ph D 617 Kenwood Park- 
way , Minneapolis, Mum lssocmte Professor of 
Physiology, Universtly of Minnesota Medical 
School (1, 1944) 

Lightbody, Howard D , MS, Ph D Western 
Regional Research Laboratory, U S Department 
of Agriculture, Albany 6, Calif Principal Bio- 
chemist (2, 1936) 

Lihenthal, Joseph L , Jr , M D Johns Hopkins 
Hospital, Baltimore 5, Aid Associate Professor 
of Medicine (1, 1945) 

Lillie, Ralph Stayner, Ph D , Sc D University 
of Chicago, Chicago, 111 Professor Emeritus of 
General Physiology, Physiologist, Marine Bio- 
logical Laboratory, Woods Hole, Mass (1, 
1905, 2, 1913) 

Lillie, R D, MD Chief Pathology Laboratory, 
National Institute of Health, Bethesda, Md 
Medical Director, U S P H S (4, 1941) 
Lim, Robert Kho-Seng, Ph D , D Sc , F R S E 


Peiping Union Medical College, Pcipmg, China 
Professor of Physiology (1, 1923) 

Lindslcy, Donald B , M V , Ph D Dept of Psy- 
chology ,“ Northwestern Umv , Evanston, III 
Pioftssor of Psychology (I, 1937) 

Linegar, Charles R , Ph D E R Squibb and 
Sons, Biological Laboratory, New Brunswick, N J 
Chief, Biological Development and Control Lab- 
oratory (3, 193S) 

Linewcaver, Hans, M A , Ph D Western Re- 
gional Research Laboratory, U S Department of 
Agriculture, Albany 6, Calif Senior Biochemist 
(2, 1941) 

Link, Karl Paul, Ph D Biochemistry Building, 
University of Wisconsin, Madison Professor 
of Biochemistry (2, 1931) 

Lmtz, William, M D 36 Plaza St , Brooklyn, 
N Y Late Professor of Immunology and 
Bacteriology and Clinical Professor of Medicine, 
Long Island College of Medicine (6, 1920) 
Lipman, Mrs Miriam O , AM Presbyterian 
Hospital, 620 W 168th St , New' York City 
Research Assistant, Edward Daniels FaulLner 
Arlhrths Clinic (6, 1931) 

Lipmann, Fritz, M D , Ph D Biochemical Re- 
search Laboratory, Massachusetts General Hos- 
pital, Boston Research Chemist, Head, Biochem- 
ical Research Laboratory, Research Fellow m Bio- 
chemistry and Surgery, Harvard Medical School 
(2,1941) 

Lippincott, Stuart W , M D University of Wash- 
ington School of Medicine, Seattle, Wash 
Chairman, Department of Pathology (4, 1947) 
Lipschitz-Lmdley, Werner, Ph D , M D Lederle 
Laboratories, Pearl River, X A Research 
Pharmacologist (3, 1947) 

Lipton, Morris A , Ph D 5645 S Maryland Ave , 
Chicago 37, 111 Research Associate m Medicine, 
University of Chicago (2, 1946) 

Lisco, Hermann, M D Argonne National Labora- 
tory', Chicago S, 111 On leave from Harvard 
(4, 1947) 

Litchfield, John T , Jr , M D American Cy- 
anamid Co , 1937 W Main St , Stamford, Conn 
Director of Pharmacology (3, 1940) 

Little, James Maxwell, M S , Ph D Bowman 
Gray School of Medicine of Wake Forest College, 
Winston Salem, N C Associate Professor of 
Physiology and Pharmacology (1, 1942 3, 

1947) 

Livingston, Alfred E , Ph D Temple University 
School of Medicine, Philadelphia, Pa Professor 
of Pharmacology (1, 1917, 3, 1920) 

Lloyd, David P C , D Ph Rockefeller Inst for 
Medical Research, 66th St and York Ave , 
NewYorh21,N Y Associate Member (1,19 30) 

Locke, Arthur P , Ph D Zonite Products Corpora- 
tion, New Brunswick, N J Chief Research Chem- 
ist (6, 1926) 
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Lodholz, Edward, M D Medical Laboratories, 
University of Pennsylvania, Philadelphia 
Emeritus Professoi of Physiology, Giaduate 
School of Medicine (1» 1913) 

Loeb, Leo, M D Washington University Medical 
School, St Louis, Mo Professor Emeritus of 
Pathology, Member, National Academy of Sci- 
ences (1, 1907, 4, 1913) 

Loebel, Robert O , M D Russell Sage Institute 
of Pathology, Cornell Medical College, 1300 York 
Ave , New York City Research Fellow, Ad- 
junct Assistant Visiting Physician, Second 
(i Cornell ) Medical Division of Bellevue Hospital 
(1, 192S) 

Loew, Earl R , M S , Ph D Umv of 111 College 
of Med , 1853 W Polk St , Chicago 12 Associate 
Professor of Pliai macology (1, 1940, 3, 1910) 
Loewe, W S , M D Department of Pharma- 
cology, University of Utah School of Medicine, 
Salt Lake City 1 (3, 1930) 

Logan, Milan A , Ph D University of Cincinnati 
School of Medicine, Cincinnati, O Professor of 
Biological Chemistry (2, 1936) 

Long, C N H , M Sc , D Sc , M D Yalo Uni- 
versity, New Haven, Conn Sterling Professor 
of Physiological Chemistry (1, 1935 , 2, 1927) 
Long, Esmond R , M D 7th and Lombard Sts , 
Philadelphia, Pa Director , Henry Phipps 

Institute, Professor of Pathology, University of 
Pennsylvania (4, 1930) 

Long, Perrin Hamilton, M D The Johns Hopkins 
University, 615 N Wolfe St , Baltimore, Md 
Professor of Preventive Medicine, Colonel, M C 
(3, 1940) 

Longcope, Warfield T , M D Cornhill Farm, Lee, 
Mass (3,1921,4, 1913,6,1923) 

Longenecker, Herbert Eugene, MS, Ph D 
University of Pittsbuigh, Pittsburgh, Pi Dean 
the Graduate School and Professor of Biochem- 
ist! y (2,1940 , 5,1945) 

Longwell, Bernard B,MS , Ph D 1200 East 9th 
Ave , Denver 7, Colo Associate Professor of Bio- 
chemistry, Umv of Coloi ado, School of Medicine 
(2, 1946) 

Looney, Joseph M , M D 75 Park St , West 
Ro\bury, Mass Duector of Laboraloncs, V A 
Hospital, West Roxbury, Mass (2, 1922) 
Loosli, Clayton Garr, M D , University of Chicago, 
Chicago, 111 Associate Professor of Medicine 
(4, 1040) 

Loosli, J K , M S , Ph D Animal Nutrition Labo- 
ratory, Cornell University, Ithaca N Y Assoc 
Prof of Animal Nutr and Assoc Animal Nutri- 
tionist m Exp Sta (5, 1944) 

Lorber, Victor, M D , Ph D Dept of Biochemis- 
try, Western Reserve Umv School of Medicine, 
Cleveland, Ohio Associate Professor (1, 1944) 
Lorente de No, Rafael, M D The Rockefeller 


Institute for Medical Rest irch, 66th St and 
York Ave , New York City Member (1, 1937) 
Lorenz, Egon, Ph D National Cancer Institute, 
Bcthesda, Md Biophysicist (1, 1912) 
Lormg, H S , M A , Ph D Stanford University, 
Calif Ptofcssor of Biochemistry (2, 1938) 
Loveless, Mary H , M D New York Hospital, 
525 E GStli St , New York City Research 
Associate, Cornell Medical School, Physician to 
Out-Patients, New YorL Hospital (G, 1911) 
Lowell, Francis C , M D Nine Acre Corner, 
Concord, Mas3 Instructor m Medicine, Boston 
City Hospital (G, 1912) 

Lowenbach, Hans, M D Duke University Medical 
School, Durh un, N C Associate Professor of 
Nemopsychiatry and Physiology (1, 1946) 
Lowry, Oliver H , M D , Ph D Washington Uni- 
versity’ School of Mcdiunc, 45S0 Scott Vve , 
St I ouis 10, Mo Professor of Pharmacology 
and Head of Department (2, 1912) 

Lubmski, Herbert, MD Jewish General Hos- 
pital, 3755 St Catherine Rd , Montreal, Canada 
Bacteriologist (G, 1911) 

Lucas, Cohn C , M V Sc , Ph D Banting and 
Best Dept of Medical Research, University of 
loronto, Toronto, Canada issociate Professor 
(2, 1916) 

Lucas, George H W,M V,PhD University of 
Toronto, Toronto, Canada Associate Professor 
of Pharmacology (2, 1925, 3, 192S) 

Luck, James Murray, PliD Stanford Univer- 
sity, Stanford, Calif Professor of Biochemistry 
(2, 1925) 

Lucke, Balduin, MD 111 Montgomery Ave, 
Bala-Cynwyd, Pa Professor of Pathology, 
University of Pennsylvania Medical School 
(4, 1924) 

Luckhardt, Arno Benedict, MS, Ph D , M D , 
Sc D , LL D University of Chicago, Chicago, 
111 Professor of Physiology (1, 1911) 
Ludewig, Stephan, Ph D University of Virginia 
School of Medicine, University Station, Chir- 
lottcsville Associate Professoi of Biochemistry 
(2, 1911) 

Luduena, Froilan P , Ph D , M D Sterhng- 
Winthrop Research Institute, Rensselaer, N \ 
(3, 1911) 

Lukens, Francis D W, MD University of 
Pennsylvania, S09 Maloney Clinic, 36th and 
Spruce Sts , Plnladelptniv Assistant Professor 
of Medicine and Director, George S Cox Medical 
Research Institute (1, 193S) 

Lund, E J , Ph D Department of Zoology and 
Physiology, University of Texas, Austin Pro- 
fessor of General Physiology (1» 1930) 
Lundgren, Harold P , Ph D Western Regional 
Research Laboratory’, U S D A , Albany 6, Calif 
Senior Chemist (2, 1942) 

Lundy, John Silas, M D The Mayo Foundation, 
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Rochester, Mum Chief of Section on Ines- 
thesta (3, 1935) 

Lurie, Ma\ I), MD Henry Phipps Institute, 
7th uid Lomb ird Sts , Phil uitlphi i, Pa tsso- 
esato Professor of Expel uncnlal Pathology 
(4,1931,6,1930) 

Lutz, Brenton 11 , Ph D Boston University, CSS 
Boylston St , Boston, Mass Professor of 
Biology (1, 1925) 

Lujet, Basile J , Sc D (Biol ), SeD (Physics) 
St Louis University School of Medicine, St 
Louis, Mo Professor of Biology (1, 1930) 
Ljall, Harold W , A M , Ph D Division of Labo- 
ratories and Research, Non York State Depart- 
ment of Health, Albany issistant Director m 
charge of Antitoxin, Scrum, and Vaccine Labo- 
ratories (G, 1937) 

Lyman, Carl M , V M , l‘h D V uid M College 
of Texas, College Station Professor of Bio- 
chemistry autl Nutrition (2, 1940) 

Ljman, John F , Ph D Townsliend Hall, Ohio 
State University, Columbus Professor of Agri- 
cultural Chemistry (2, 1920, 5, 1933) 

Maaske, Clarence A , Ph D University of Colo 
rado School of Medicine, 4200 E 9th Vve , Den 
\er, Colo issociata Professor oj Physiology and 
Pharmacology (1, 1945) 

Macallum, A Bruce, M D , Ph D Medical 
School, University of Western Ontario, London, 
Ont , Canada Professor of Biochemistry (2, 
1914) 

Mac Arthur, Edith H , AM, Ph D Skidmore 
College, Saratoga Springs, N Y Professor and 
Director of Home Economics (5, 1933) 
MacCorquodalc, D W , M S , Ph D Abbott 
Laboratories, North Chicago, 111 Head, Bio- 
chemical Research (2, 1934) 

MacFadyen, Douglas A , M A , M D Rush- 
Presbyterian Hospital Division, University of 
Illinois College of Medicine, 1753 West Congress 
St , Chicago 12, 111 Projessor of Biochemistry 
(2, 1942) 

Macht, David Israel, M D , Phar D (hon ), 
Litt D Sinai Hospital, Baltimore, Aid Rc 
search Pharmacologist, Sinai Hospital Labora 
tones, and Consultant Pharmacologist, Sinai 
Hospital (1,1916,3,1915) 

MacKay, Eaton M , M D The Scnpps Metabolic 
Clinic, La Jolla, Calif (1, 1930) 

Mackenzie, Cosmo G , V B , Se D Dept of Bio- 
chemistry, Cornell Umv Tiled College, 1300 
Aork Ave , New Aork 21, Tx A Assistant Pro- 
fessor (1, 1946, 2, 1946, 5, 1942) 

Mackenzie, George M , M D Mary Imogene 
Bassett Hospital, Cooperstown, N Y Physi- 
cian m Chief, Director, Otsego County Labora- 
tories (6, 1921) 

MacLeod, Colin M , M D New York University 


College of Medicine, 177 First Ave , New A r ork 
City Professor of Bacteriology (G, 1937) 
MacLeod, Florence L , M A , Ph D University 
of Tennessee, Knoxville Professor of Nutri- 
tion (2,1927,5,1933) 

MacLeod, Grace, M A , Ph D 106 Morningside 
Drive New York City Professor Emeritus of 
Nutrition Teachers College, Columbia Uni- 
versity (2, 1924 , 5, 1933) 

MacLeod, John, M S , Ph D Cornell University 
Medical College, 1300 York Ave New York City 
isststant Professor of Anatomy (1, 1942) 
MacNabb, Andrew L.VS.BVSe.FAPHA 
Department of Health of Ontario, Toronto, 
Canada Director of Laboratories (6, 1941) 
MacNider, William deB , MD, Sc D , LL D 
University of North Carolina, Chapel Hill 
Kenan Research Professor of Pharmacology, 
Member, National Academy of Sciences (1, 
1912 , 2, 1912 , 3, 1909 , 4, prior to 1920) 
MacPherson, Catherine F C , M Sc , Ph D 
McGill University', 4961 Coronet Avenue, 
Montreal, Quebec, Canada Research Fellow 
(2, 1947) 

MacPhdlamy, Betty Bowser, M S , Ph D 35 
Beckman Rd , Summit, N J Virologist (6, 
1944) 

Madden, Sidney C , M D Emory University, 
School of Medicine, Atlanta, Ga Professor of 
Pathology (4, 1939) 

Maddock, Stephen, M D Boston City Hospital, 
Boston, Mass Director of Surgical Research 
Laboratory, Assistant Professor of Surgery, Tufts 
Medical School (4,1931) 

Madsen, Louis L , Ph D Dept of Animal Hus- 
bandry, Utah State Agricultural College, Logan 
Nutritionist (5, 1940) 

Magath, Thomas B , M S , Ph D , M D Mayo 
Clinic, Rochester, Minn Associate Professor 
of Clinical Bacteriology and Parasitology, Uni- 
versity of Minnesota, Mayo Foundation, Con- 
sultant Physician in Clinical Laboratories, 
Mayo Clinic (1, 1928) 

Magill, Thomas P , M D Cornell University 
Medical College, 1300 York Ave , New York 
City (6, 1937) 

Magoun, Horace W , Ph D Northwestern Uni- 
versity Medical School, 303 E Chicago Ave , 
Chicago, 111 Professor of Microscopic Anatomy 
(1, 1937) 

Mahon, Eleanor Conway, Ph D Iron River, 
Mich (4, 1940) 

Alain, Rolland J , Ph D Eaton Laboratories, 
Inc , Eaton Ave , Norwich, N A (1, 1936) 
Maison, George L , AI S , M D Boston Uni- 
versity Aledical School, SO E Concord St , 
Boston IS, Mass Professoi of Pharmacology 
(1, 1939) 

Major, Randolph T , AI Sc , Ph D Coles Ave , 
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Mountainside, Westfield, N J Director of 
Research, Merck <L Co , Inc , Rahway, N J 
(2, 1942) 

Mallory, G Kenneth, M D Mallory Institute 
of Pathology, Boston City Hospital, Boston, 
Mass Professor (4, 1940) 

Mallory, Tracy B , M D Massachusetts General 
Hospital, Boston Director of Pathology and 
Bacteriology, Assistant Professor of Pathology, 
Harvard Medical School (4, 1937) 

Maloney, Arnold H , Ph D , M D , LL D How- 
ard University School of Medicine, Washington, 
D C Professor and Head of Department of 
Pharmacology (3, 1932) 

Maltaner, Frank, Ph D 3S8 New Scotland Ave , 
Albany, N Y Associate Biochemist, Division 
of Laboratories and Research, New York State 
Department of Health (6, 1920) 

Maluf, N S Rustum, M S , Ph D 101 W Chest- 
nut St , Louisville 2, Ivy (1, 1942) 

Man, Evelyn B , Ph D 333 Cedar St , New Haven, 
Conn Assistant Professor in the Biochemistry 
Laboratory, Dept of Psychiatry, Yale University 
School of Medicine (2, 1930) 

Manery, Jeanne Forest, M A , Ph D Medical 
School, University of Toronto, Toronto, Ont , 
Canada Demonstrator m Biochemistry (1, 
1937) 

Mangun, George H , Ph D 15713 Hey den, De- 
troit, Mich (2, 1947) 

Mann, Frank C , M A , M D , Sc D , LL D 
Mayo Clinic, Bov 256, Rochester, Minn Direc- 
tor, Division of Experimental Medicine, Profes- 
sor of Experimental Medicine, Mayo Foundation 
(1,1916,3, 1923 , 4, 1924) 

Manning, G W , M D 20 Woodmgton Ave , 
Toronto, Ontario, Canada Medical Officer m 
Charge, No 2 RC A F Research Unit (1, 
1944) 

Manville, Ira Albert, M A , M D , Ph D 811 N 
W 19th Ave , Portland 9, Ore (1, 1933) 
Manwaring, Wilfred H, MD Stanford Uni- 
versity, Palo Alto, Calif Professor Emeritus of 
Bacteriology and Experimental Pathology (1, 
prior to 1920, 6, 1917) 

Marine, David, A M , M D 18 Baltimore Vve , 
Rehoboth, Del (1, 1910, 4, 1913) 

Markee, Joseph E , Ph D Duke University 
School of Medicine, Durham, N C Professor of 
Anatomy (1, 1945) 

Markowitz, J , M D , Ph D 220 Bloor St , 
Toronto, Ont , Canada Research Associate m 
Physiology, University of Toronto, Faculty of 
Medicine (1, 1929) 

Marmont, George H , Ph D Institute of Radio- 
biology and Biophysics, University of Chicago, 
Chicago 37, 111, Assistant Professor of Physiol- 
ogy (1, 1941) 


Marmorston, Jessie lib N Bedford Drive 
Beverly Hills, Calif (6, 1932) 

Marrazzi, Amedo S , M D Wayne University 
Collego of Medicine, Detroit 2G, Mich Professor 
and Head of the Department of Pharmacology 
(3, 1938) 

Marsh, David F , A B , MS, Ph D Dept of 
Pharmacology, West Virginia University, Mor- 
gantown, W Va Head and Associate Professor of 
Pharmacology (3, 1916) 

Marsh, Gordon, Ph D State University of Iowa, 
lowaCit; [ssocialc Pi of cssor of /oology (1, 

1911) 

Marsh, M Elizabeth, M S , Ph D Killian Re- 
search Laboratories, 19 W 15th St , New York 
City Assistant Director (1, 1929, 5, 1933) 
Marshak, Alfred Gordon, M 1 , Ph D Tuber- 
culosis Control Division, U S Public Health 
Service, Washington 1 1, D C (1, 1910) 
Marshall, Eli Kennerly, Jr , Ph D , M D , LL D 
Johns Hopkins Medical School, Baltimore, Md 
Professor of Pharmacology and Experimental 
Therapeutics Member, National Academy of 
Sciences (1, 1915, 2, 1913, 3, 1915) 

Marshall, Louise Hanson, M k , Ph D Labora- 
tory of Physical Biology, Natl Inst of Health, 
Bethcsda, Md Associate Physiologist (1, 
191G) 

Marshall, Wade H , Ph D 9700 Brunett Vve , 
Silver Spring, Md Physicist, 1 pplicd Physics 
Laboratory, Johns Hopkins i nnersity (1, 
1937) 

Martin, Arthur W , Jr , l'h D Phvsiology flail, 
University of Washington, Seittlc l ssocialc 
Professor of Physiology (1, 1914) 

Martin, Donald S , M D Duke Hospital, Dur- 
ham, N C Issociatc Professor of Bacteriology 
and Lssoctalo in Medicine, Professor of Prc- 
vcnltic Medicine and Public Health, Duke 1/ ni- 
ters ily School of Medicine (4, 1940, 6, 1943) 
Martin, Foster N , Jr Ph D , M D Department 
of Pharmacology, Tulnnc University Medical 
School, PO Stition 20, New Orlcins, La 
Assistant Professor (3, 1947) 

Martin, Stephens J , M A , Ph D St Francis 
Hospital, Hartford, Conn (1, 1933) 

Mason, Edward C , M D , Ph D University of 
Oklahoma School of Medicine, Oklahoma City 
Professor of Physiology (1, 1935) 

Mason, Eleanor Dewey, A B , A M , Ph D Dept 
of Physiology and Nutrition, Women’s Christian 
College, Cathedral P O , Madras, India Pro- 
fessor of Physiology and Nutrition (1, 1946) 
Mason, H L , M A , Ph D Mayo Clinic, Roches- 
ter, Minn Associate Professor of Physiological 
Chemistry, The Mayo Foundation, University 
of Minnesota (2, 1941) 

Mason, Karl Ernest, Ph D The University of 
Rochester, School of Medicine and Dentistry, 
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Rochester, N Y Professor of Anatomy 
(5, 1911) 

Mason, Morton F , Ph D Parkland Hospital, Oak 
Lawn Avo , Dallas, Texas Professor of Patho- 
logical Chemistry and Experimental Medicine, 
Southwestern Medical College (2, 193S) 
Massengale, Oliver N , Ph D Mead Johnson <L 
Co , Research Laboratory, Evansville, Ind Re- 
search Biochemist (2, 1937) 

Masson, Georges M C , Ph D 3SS West St 
Paul St , Montrcil, Cuiuh (1, 1914) 

Mathews, Albert Prescott, Ph D , D Sc (hon ) 
Woods Hole, Mass Professor Emeritus of 
Biochemistry, Umv of Cincinnati (1, 1898 , 2, 
1906) 

Mattill, Henry A , A M , Ph D State University 
of Iona, Iowa City Professor and Head of 
Department of Biochemistry (1, 1913,2, 1909, 
5, 1933) 

Maltis, Paul A , B S , D Sc School of Pharmacy, 
Umv of Florida, Gainesville, Fla Head Profes- 
sor of Pharmacognosy and Pharmacology (3, 
1946) 

Maurer, Frank W , Ph D 301 Lake Avc , Newton 
Highlands 61, Mass (1, 1941) 

Mautz, Frederick II , M D Western Reserve 
School of Medicine, Cleveland 6, O Assistant 
Professor of Surgery (1, 1945) 

Maver, Mary E , Ph D National Cancer Insti 
tute, Bethesda 14, Md Senior Biochemist 
(2, 1947) 

Mavor, James Watt, Ph D S Grace wood Park, 
Cambridge, Mass (1, 1930) 

Maxfield, Mary E , A M , Ph D Department of 
Pharmacology , Wayne University College of 
Medicine, Detroit 26, Mich Research Associ- 
ate (1, 1947) 

Mayer, Manfred M , Ph D 1739 Eutaw Place, 
Baltimore, Md Instructor m Biochemistry 
(6, 1946) 

Mayerson, Hymen S , Ph D Tulane University 
School of Medicine, Station 20, New Orleans, La 
Professor of Physiology and Head of Dept of 
Physiology (1, 192S) 

Maynard, Leonard A , Ph D , Sc D Cornell 
University, Ithaca, N Y Professor of Nutri- 
tion and Biochemistry, Director, School of Nutri- 
tion, Member National Academy of Sciences 
(2, 1930 , 5, 1933) 

Mazur, Abraham, M A , Ph D College of the 
City of New York, 139th St and Convent Ave , 
Instructor (2, 1944) 

McCann, William S , M D , D Sc (Hon ) Uni- 
versity of Rochester, School of Medicine, Roches- 
ter, N Y The Charles A Dewey Professor of 
Medicine (2,1923,5,1933) 

McCarrell, June D Department of Biology, 
Hood College, Frederick, Md (1, 1942) 
McCarty, Maclyn, M D 66th Street and York 


Avenue, New York 21, N Y Associate, Rocke- 
feller Institute foi Medical Research (6, 1947) 

McCawley, Elton Leeman, Ph D Yale Medical 
School, New Haven, Conn Instructor in Pharma- 
cology (3, 1944) 

McCay, Clive M , M S , Ph D Animal Nutrition 
Laboratory, Dairy Building, Cornell University, 
Itliaci, N Y Professor of Nutrition (2,1929, 
5, 1933) 

McChesney, Evan William, Ph D Ladov Labora- 
tories, Inc , 2 Vine St , Philadelphia, Pa (1, 
1944) 

McClellan, Walter S , M D Saratoga Spa, 
Saratoga Springs, N Y Medical Director, 
Associate Professor of Medicine, Albany Medical 
College (1, 1931) 

McClendon, J F , M S , Ph D Route 1, Bov 383, 
Trooper Road, Norristown, Pa Rcseaich Pro- 
fessor of Physiology, Hahnemann Medical 
College (1, 1910, 2, 1914, 5, 1935) 

McClosky, William T , B A 5120 7th St , N W , 
Washington, D C Senior Pharmacologist, Div 
of Pharmacology, Food and Drug Administra- 
tion (3, 1929) 

McCollum, Elmer Verner, M A , Ph D , Sc D , 
LL D Johns Hopkins University, Baltimore, 
Md Emeritus Piofcssor of Biochemistry, Mem- 
ber, National icadcmy of Sciences (2,1910,5, 
1933) 

McCollum, Ernestine Becker, MA, Johns Hop- 
kins University, School of Hygiene, Baltimore 5, 
Md Assistant Professor of Biochemistry (5, 
1938) 

McCouch, Grayson Prevost, M D University of 
Pennsylvania, Philadelphia Assistant Profes- 
sor of Physiology (1, 1925) 

McCouch, Margaret Sunwalt, M S , Ph D Uni- 
versity of Pennsylvania Medical School, Phila- 
delphia 4 (1, 1934) 

McCrea, Forrest D , Ph D Duke University 
School of Medicine, Durham, N C Associate 
Professor of Physiology and Pharmacology 
(1, 1929,3, 1937) 

McCrudden, F H , M D 501 Boylston St , 
Boston, Mass Assistant Medical Director, New 
England Mutual Life Insurance Co (2, 1906) 

McCulIagh, D Roy, M So (Man), PhD (Can- 
tab ), FIC 150 Northfield Rd , Bedford, O 
(2, 1932) 

McCulloch, Warren Sturgis, M A , M D Uni- 
versity of Illinois, College of Medicine, 912 S 
Wood St , Chicago Associate Professor of 
Psychiatry (1, 1936) 

McCutcheon, Morton, M D University of Penn- 
sylvania Medical School, Philadelphia Profes- 
sor of Pathology (4, 1925) 

McDonald, Francis Guy, MS, Ph D Research 
Laboratory, Mead Johnson & Co , Evansville, 
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Ind Assistant Diieclor of Research (2, 1936, 
5, 1947) 

McElroy, L W Dept of Animal Science, Uni- 
versity of Alberta Edmonton, Canada Asso- 
ciate Professor of Animal Husbandry (5, 1944) 
McElroy, William D , Pli D Dept of Biology, 
Johns Hopkins Univcisity, Baltimore, Md 
Assistant Professoi of Biology (1, 1945) 
McElIroy, William Swindler, M D School of 
Medicine, University of Pittsburgh, Pittsburgh, 
Pa Professor of Physiological Chemistry, Dean, 
School of Medicine (2, 1919) 

McFarland, Ross A , Pli D Harvard University, 
Division of Industrial Research, Graduate School 
of Business Administration, Soldiers Field, 
Boston, Mass Assistant Professor of Industrial 
Research (I, 1943) 

McFariane, William Douglas, Ph D 49G Queen 
St , E , Toionto, Canada Director of Research, 
Canadian Brewencs, Ltd (2, 1933) 

McGinty, Daniel A , M A , Ph D Parke, Davis 
& Co , Detroit, Mich Research Physiologist 
(1, 1925) 

McGuigan, Hugh Alister, Ph D , M D 1853 
W Polk St , Chicago, III Professor of Pharma- 
cology and Therapeutics, College of Medicine, 
University of Illinois (1, 1907, 2, 1906, 3, 
1913) 

McHargue, J S , M S , Ph D , D Sc Department 
of Chemistry, Kentucky Agricultural Experi- 
ment Station, University of Kentucky, Lexing- 
ton Emeritus Member (2, 1927) 

McHenry, E W,MA,PhD,FRSC School 
of Hygiene, University of Toronto, Toronto, 
Canada Professor of Public Health Nutrition 
(2, 1938, 5, 1935) 

McIntyre, A E , Pli D , M D College of Medi- 
cine, University of Nebraska, 42nd and Dewey 
Ave , Omaha Professor of Physiology and 
Pharmacology (1, 1933 , 3, 1938) 

McKee, Clara M , Squibb Institute for Medical 
Research, New Brunswick, N J Associate in 
Microbiology (6, 1941) 

McKee, Frank W , M D University of Rochester 
School of Medicine and Dentistry, Rochester, 
N Y Veteran Postgiaduate Fellow m Pathol- 
ogy (4, 1947) 

McKee, Ralph Wendell, M S , Ph D Harvard 
Medical School, 25 Shattuck St , Boston, Mass 
Assistant Professoi of Biochemistuy (2, 1946) 
McLain, Paul L , M D University of Pittsburgh 
Medical School, Pittsburgh, Pa Assistant 
Professor of Physiology and Pharmacology, 
Major, M C (3, 1940) 

McLean, Franklin C , Ph D , M D University 
of Chicago, Chicago, 111 Professor of Patho- 
logical Physiology (1, 1914, 2, 1916, 3, 1916) 
McLean, I William, Jr , B S , M D Virus Re- 


search Division, Parke Davis Laboratory, De 
troitjMich Senior Research Associate (6,1916) 
McLester, James S , M D , LL D University of 
Alabama, 930 S 20th St , Birmingham Pro- 
fessor of Medicine (5, 1933) 

McMuster, Philip D , M D The Rockefeller 
Institute for Medical Research, OGth St and 
York Ave , New York City (1, 1924) 
McMcekin, Thomas L , Ph D Eastern Regional 
Research Laboratory, U S Department of 
Agriculture, Philadelphia, Pi Senior Chemist 
(2, 1935) 

McNamara, Bernard P , MS, l’h D Pharma- 
cology Section, Medical Division, \rmy Chemi- 
cal Center, Md Pharmacologist (3, 1917) 
McNaught, James Bernard, M D University of 
Colorado School of Medicine, Denver 7 Pro- 
fessor of Pathology (1, 1936) 

McPhail, Murchie Kilburn, Ph D Vick Chemical 
Co , 35-22 Linden Place, Flushing, N Y Chief 
Pharmacologist (3,1911) 

McQuarrie, Irvine, PhD , MD University of 
Minnesota, Minneapolis Professor and Head 
of Department of Pediatrics (1, 1927 , 5, 1933) 
McShan, W H , M V , Ph D Biology Building, 
University of Wisconsin, Muhson G, Wis Is- 
sociato Professor of Zoology (2, 1917) 

Medes, Grace, Ph D Lankenau Hospital Re- 
search Institute, Philadelphia, Pa Research 
Physiological Chemist (2, 1930) 

Medlar, Edgar M , M D Path Bldg , Room 70S 
Bellevue Hospital, 1st Avo at 26th St , New 
York, N Y Pathologist (1, 1927) 

Meek, Walter J , Ph D University of Wisconsin, 
Madison Professor of Physiology, IssoctaU 
Dean of the Medical School, Member of National 
1 cadcmy of Sciences (1, 190S) 

Meld, John Wilbur, M A , Ph D Dept of Bio- 
chemistry, University of Southern California, 
Los Angeles, Calif Professor of Biochemistry 
(2, 1916) 

Mellon, Ralph R , M D , M Sc , Dr P H , Sc D 
(hon ) Institute of Pathology, Western Penn- 
sylvania Hospital, Pittsburgh Director (6, 
191S) 

Melnick, Daniel, Ph D Quartermaster Food and 
Containei Institute for the Armed Forces, 
Chicago 9, 111 Chief of the Food and Deielop- 
ment Division (2, 1940, 5, 1942) 

Melnick, Joseph L , Ph D Yale University 
School of Medicine, New Haven, Conn Assistant 
Professor of Preventive Medicine (2, 1946) 
Melville, Donald B , MS, Ph D Cornell Uni 
versity Medical College, 1300 York Avenue, 
New York 21, N Y Assistant Professor of 
Biochemistry (2, 1947) 

Melville, Kenneth Ivan, M So , MD, C M 
McGill University, Montreal, Canada Assist- 
ant Professor of Pharmacology (3, 1931) 



u.mrvuMic vr, list oi vll members op the sin. societies 


013 


Mindtli Bruno, M 0 Uutxusilx of 'lotonto, 100 
Collt gi. Sticil, 'loronto 5, C inula Piofessot 
of Cdlultu Philology, Uniting llcst Doput 
mi. ut of Multi il Ikxi ir< h (2, 1017) , 

Mindtnh ill, \\ alter L,SM,M1) o Vumbt, 
Cuubrulgi, Mibb l’i of i vk» of Phin imicology, 
rtlirnl, Boston Uniuraily Mutual Sul wo! (1, 

1915,3, 1017) 

Mendez, Uifiul, Ml) Nilionil Institute of 
Cmhologi, C ilziul l tie li Pied id 300, Mexico 
1) F,M6\no lit ad oj the Dipl of Pharma- 
cology (3,1011) 

Muieel), George R, MD Vuidcrbilt Umv 
School of Meilicint, Ntshiilli 1, 'JLcnn ls- 
socnile Professor of Medium . (1, 10 19) 

Mcnkm, Vulj, M 1,MD Temple Umv Sehool 
of Medicine, Plnl idelphi i, P i 1 ssoctalc Profis- 
sorof Experimental Pathology (1, 1932, i, 1932, 

G, 1931) 

Menton, Maud L , M D , Pli D University of 
Pittsburgh, Pittsburgh, Pi Associate Profes- 
sor of Pathology (1, 1915, I, 1927) 

Mettier, Stacy R, MD University of Cali- 
fornia Hospital, Sau Francisco 1 ssoctalc Pro- 

fessor of Medicine (1, 1932) 

Mettier, Fred A , A M , Ph D , M D Department 
of Neurology, Collego of Physicians and Sur- 
geons, Columbia University, New York City 
Associate Professor of Inatomy (1, 1937) 
Meyer, Curtis E , M S , Ph D The Upjohn Co , 
Kahnuroo, Mieli Senior Research Chemist 
(2, 1912) 

Meyer, Karl, M D , Ph D 630 W IGStli St , 
New York City Associate Professor of Bio- 
chemistry, Dept of Ophthalmology, College of 
Physicians and Surgeons, Columbia University 
(2, 1934) 

Meyer, Karl F , M D , Ph D Medical Center, 
San Francisco, Calif Professor of Bactcn 
ology, Unucrsity of California Director of the 
George Williams Hooper Foundation for Medical 
Research (1, 1930, G, 1922) 

Meyerhof, Otto, MD, LL D Department of 
Physiological Chemistry, University of Penn- 
sylvania School of Medicine, Philadelphia 
Research Professor of Biochemistry (2, 1941) 
Mtchaelis, Leonor, M D , LL D Rockefeller In- 
stitute for Medical Research, G6th St and York 
Ave , New York City Member Emeritus (2, 
1929) 

Mickelsen, Olaf, Ph D University of Minnesota, 
Department of Physiological Hygiene, Stadium 
South Tom it, Minneapolis Isaociate Professor 
(2, 191 1) 

Mider, George Burroughs, M D Strong Memo- 
rial Hospital, Rochester 7, N Y Research As- 
sociate in Surgery (4, 1940) 

Miles, Walter R , A M , Ph D 333 Cedar St , 
New Haven, Conn Professor of Psychology, 


Tho School of Medicine and the Institute of 
Human Relations, Yale University, Member of 
tho National Academy of Sciences (1, 1919) 
Milhorat, Ado T, MD Cornell University 
Mulu il College, 525 E OStli St , New York 21, 
N 5 Issouali, Professor of Medicine, Research 
bellow, Russell Sage Institute of Pathology (1, 
1931,3, 1037,5, 1035) 

Miller, Augustus Taylor, Jr , Ph D University of 
North Carolina Medical School, Chapel Hill 
Associate Professor of Physiology (1, 1944) 
Miller, Benjamin P ,CliE,MD Dopt of Medi- 
cine, Umv of Chicago, Chicago, 111 Assistant 
Professor of Medicine (2, 193S) 

Miller, Carey D ,M S Univorsity of Hawaii, Hono- 
lulu Professor of Food and Nutrition, Hawaii 
Agricultural Experimental Station (5, 1942) 
Miller, C Phillip, M D , MS University of 
Chicago, Chicago, 111 Professor of Medicine 
(4, 1925 , 6, 1923) 

Miller, Edgar C L , M D % Library, Medical 
Collego of Virginia, Richmond Directing Li- 
brarian (G, 1913) 

Miller, Edgar G . Jr , Ph D 630 W 163th St , 
New York City Professor of Biological Chem- 
istry, Columbia University (2, 1930) 

Miller, Franklin R , M D Jefforson Medical 
College and Hospital, Division of Hematology, 
Philadelphia, Pa Associate Professor of Medi- 
cine (1, 1940) 

.Miller, Frederick R , A M , M D , F R C P (C), 
F R S Fnculty of Medicine, University of 
Western Ontario, London, Ont , Canada Re 
search Professor of Neurophysiology (1, 190S) 
Miller, G H, MD American College of Sur 
gcons, 40 E Erie St , Chicago 11, 111 Director 
of Educational Activities (3, 1925) 

Miller, H It , M D 1020 Park Ave , Now York 
2S, N Y Montcfiore Hospital, New York City 
(1, 1947) 

Miller, Leon L , Pli D , M D Jefferson Medical 
College, 1025 Walnut Street, Philadelphia 7, 
Penn 1 ssistant Professor of Biochemistry (2, 

1917) 

Miller, Lila, MS, Ph D Dept of Biological 
Chemistry, University of Michigan, Ann Arbor, 
Mich Assistant Professor of Biological Chemis- 
try (2, 1946) 

Miller, Lloyd C , Ph D Sterling Winthrop Re- 
search Institute, 33 Riverside Ave , Ronsselaer, 
N Y Director, Biology Division (3, 1938) 
Miller, R C , Ph D Pennsylvania State College, 
State College Assistant Professor Agricultural 
and Biological Chemistry (5, 1935) 

Miller, Zelma Baker, Ph D 1101 Trenton Place, 
S E , Washington, D C 

Mills, Clarence A , Ph D , M D Cincinnati 
General Hospital, Cincinnati 29, Ohio Pro- 
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fessor of Expet uncnlal Medicine, Univeisily of 
Cincinnati (1, 1921, 2, 1921) 

Minot, Annie Stone, Ph D Vanderbilt Univer- 
sity Medical School, Nashville, Tenn Re- 
search Associate, Department of Biochemistry 
(1, 1923) 

Mirsky, Alfred E , Ph D Rockefeller Inst , 66th 
St and York Ave , New Yoik21, N Y Associate 
Member (2, 1941) 

Mirsky, I Arthur, M Sc , M D , C M The Jewish 
Hospital, Cincinnati, O Director, The May 
Institute for Medical Research, Assistant Profes- 
sor of Biochemistry, University of Cincinnati 
(1, 1936) 

Mitchell, Harold H , M S , M D 120 S Lasky Dr , 
Beverly Hills, Calif (6, 1943) 

Mitchell, Harold H , M S , Ph D 557 Davenport 
Hall, University of Illinois, Urbana, 111 Pro- 
fessor of Animal Nutrition (2, 1919, 5, 1933) 
Mitchell, Helen S , Ph D University of kLissa- 
chusetts, Amheist, Mass Dean of the School of 
Home Economics (2, 1925, 5, 1933) 

Mitchell, Philip H , Ph D Brown University 
Providence 12, R I Robert P Broum Profes- 
sor of Biology (2, 1909) 

Modell, Walter, M D Cornell University Medical 
College, 1300 York Ave , New York, N Y In- 
structor m Pharmacology (3, 1944) 

Moe, Gordon Eenneth, Ph D , M D University of 
Michigan, Ann Arbor Assistant Professor of 
Pharmacology (3, 1944) 

Mohn, James F , M D 24 High St , Buffalo, N Y 
Instructor m Bacteriology and Immunology, 
Umv of Buffalo School of Medicine (6, 1946) 
Molitor, Hans, M D 50 Lawrence St , Rahway, 
N J Director, Merck Institute for Therapeutic 
Research (1, 1933, 3, 1942) 

Molomut, Norman, M A , Ph D Biological Labs , 
16 Clinton St , Brooklyn 2, N Y (6, 1942) 
Moon, Virgil H , M Sc , M D Jefferson Medical 
College, Philadelphia, Pa Professor of Pa- 
thology (4, 1934) 

Moore, A R , Ph D University of Oregon, 
Eugene Reseaich Proffessor of General Physi- 
ology m the Department of Psychology (1, 1912) 
Moore, Carl Vernon, M D Washington Univer- 
sity School of Medicine, St Louis, Mo Professor 
of Medicine (4, 1938, 5, 1941) 

Moore, Lane A , Ph D Division of Nutrition and 
Physiology, Bureau of Dairy Industry, Belts- 
ville, Md Head, Section of Dairy Cattle Nutri- 
tion (5, 1940) 

Moore, Robert A » M D Washington University 
Medical School, St Louis, Mo Dean and Pro- 
fessor of Pathology (4, 1929) 

Moore, Robert M , M D University of Texas 
Medical School, Galveston, Tex (1, 1932) 
Moorhouse, Victor Henry K , M B University 


of Manitoba, Winnipeg, Canada Professor of 
Physiology (1, 1912) 

Morehouse, Laurence E , M Ed , Ph D Uni- 
versity of Southern California, Los Angeles 7 
Associate Professor (1, 1947) 

Morgan, Agnes Fay, M S , Ph D University of 
California, Berkeley Professor of Home Eco- 
nomics, Biochemist, l gric Exp Station (2, 
1929,5,1933) 

Morgan, Charles F, PhD Georgetown Lm 
versity School of Medicine, Washington, D C 
Professor of Physiology and Chairman of the 
Department of Physiology (3, 1917) 

Morgan, Clifford T , M A , Ph D Psychology 
Department, Johns Hopkins University, Bilti- 
more IS, Md (1, 1913) 

Morgulis, Sergius, AM, Ph D University of 
Nebraska College of Medicine, Omaha Pro- 
fessor of Biochemistry (1, 1914, 2, 1916) 
Morison, Robert S , M D Rockefeller Founda- 
tion, 66th St and York Ave , New York City 
Assist Director of the Med Sciences (1, 1938) 
Moritz, Alan R , M D Harvard Medical School, 
Boston, Mass Professor of Legal Medicine 
(4, 1934) 

Morrell, Clarence Allison, M A , Ph D Depart- 
ment of Pensions and National Health, Labora- 
tory of Hygiene, Sussex and John Sts , Ottawa, 
Canada Senior Pharmacologist (3, 1937) 
Morns, Harold P , M S , Ph D National Cancer 
Institute, Bethesda, Md Senior Nutrition Chem- 
ist, U S Public Health Service (2, 1944, 5, 
1943) 

Morris, Marion C Public Health Research Insti- 
tute of City of New York, Foot of East 15th St , 
New York City Associate m Division of In- 
fectious Diseases (6, 1936) 

Morrison, Dempsie B , M S , Ph J) University 
of Tennessee College of Medicine, Memphis 
Associate Professor of Chemistry (2, 1936) 
Morrison, James L , Ph D Emory University 
School of Medicine, Emory University, Ga 
Assistant Professor of Pharmacology (3, 1944) 
Morse, Minerva, M S , PhJD 5525 Kimbark 
Ave , Chicago, 111 Research Associate, Depart- 
ment of Pediatrics, University of Chicago 
(2, 1934) 

Morse, Withrow, Ph D 32 Manchester Rd , 
Eastchester, via Tuchahoe, N Y Consultant 
(2, 1914) 

Mortimer, Bernard, Ph D , M D 25 N Ottawa 
St , Joliet, Illinois, Cook Count} Hospital, 
Chicago (1, 1936) 

Morton, John J , M D Universit} of Rochester, 
School of Medicine and Dentistry, Rochester, 
N Y Professor of Surgery (4, 1927) 

Motle), H L Barton Memorial Division of 
Jefferson Medical College Hospital, Philadelphia 
47, Pa (1, 1947) 
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Moulton. C Robert, M S , Ph D 5b02 Dorchester 
Ave , Chicago 37, 111 (3,1933) 

Mown, Ahm L , Ph D Colkgc St ition, Brook- 
ings, S D Hi ad, Chemistry Department, South 
Dakota t yricidtural Experiment Station (2, 
1911) 

Mojcr, Carl A , Pli D OUT Glenrose Ct , Dali is 
1, Icvis Southwestern Mcdiud College, 
Dallas Professor of 1 xpcnmcntal Surgery 
(1, 1913) 

Mudd, Stuart, M i,MD University of Penn- 
sylvania, Philadelphia Professor of Bacteri- 
ology (1. 1921, i, 1927 G, 1927) 

Muchlbergcr, Clarence W , M S , Ph D Stato 
Health Department Laboratories Lansing, Mich 
State Toxicologist (3 192S) 

Mueller, J Howard, M S , Ph D 2170 Centro St , 
\\ Ro\bury,Mias Chut Its 11 iltkr Professor of 
BacUnology and Immunology, Han aril Unheal 
School (2, 1922, i, 1927, G, 1920) 

Mukherji, B , M B , D Sc All-India Institute of 
Hygteneand Public Health, Calcutta Director, 
Biochemical Standardization Laboratory (3, 
193S) 

Mulder, Arthur G , Ph D University of Ten- 
nessee College of Medicine, Memphis .-lsso- 
ciatc Professor of Physiology (1. 1937) 

Muhnos, M G , M D , Ph D New York 
Medical College, Flower and Fifth Avenue Hos- 
pitals, Fifth Ave and 105th St , New York 29, 
X Y Associate Professor of Pharmacology (3, 
1931) 

Mull, James \\ , Pli D 2020 State St , Quincy, 
111 is&ociatc, Quincy Specialties Co (2, 1937) 
Muller, Otto H , It N Dr Depirt meat of Physi- 
ology, Syracuse Umversiti College of Medicine, 
Syracuse 10, N Y (1,1917) 

Mulligan, Richard M, MD Imversity of 
Colorado School of Medicine, 4200 East 9th Ave 
nue, Denver, Colo issociatc Professor of 
Pathology (4, 1947) 

Mulhn, F J, MS, PhD Physiology Depart- 
ment, University of Chicago, Chicago 37, 111 
Assistant Professor of Physiology (1, 1937) 
Munsell, Hazel E , M A , Ph D Nutrition Bio- 
chemistry Labs , Dept of Food Technology, 
Mass Inst of Technology, Cambridge Research 
•issociatc (5 1933) 

Muntwyler, Edward, Ph D Long Island College of 
Medicine, 350 Henry St , Brooklyn, N Y Pro- 
fessor of Biochemistry (2, 1931) 

Murhn, John R , A M , Ph D , Sc D University 
of Rochester Medical School 260 Crittenden 
Blvd , Rochester, N Y Professor Emeritus of 
Physiology and Director Emeritus of Deaprlment 
or Vital Economics (1, 1906, 2 190S, 5, 1933) 
Murphy, James B , M D Rockefeller Institute 
for Medical Research, 66th St and York Ave , 
Yew York City ember (4, prior to 1920) 


Murray, Everitt G D , O B E , B A honors m 
Natural Science, MA, LMSSA, FItSC 
McGill University, Montreal, Canada Profes- 
sor of Bacteriology and Immunology and Head 
of tho Department, McGill University, Bacteri- 
ologist m-Chief to tho Royal Victoria Hospital, 
to the Children’s Memorial Hospital and to the 
Alexandra Hospital (G, 1933) 

Muus, Jytto, Mag Scient (Univ of Copenhagen), 
Mount Holyoke College, South Hadley, Mass 
Associate Professor (2, 1946) 

Myers, Chester N , Ph D , So D 34 Cedar Place, 
Yonkers 5, N Y Chief, Division Chemother- 
apy, N Y Skin and Cancer Hospital, Asso- 
ciate in Dermatology and Syphilology, College of 
Physicians and Surgeons, Research Chemist, 
Vanderbilt Clinic, Director, Chemical and 
Clinical Research, II A Metz Laboratories, 
Inc (2, 1922) 

Myers, Victor C , M A , Ph D , Sc D School of 
Medicine, Western Reserve University, Cleve- 
land, O Professor and Director of Clinical 
Biochemistry (1, 1916 , 2, 1910, 5, 1933) 
Nachmansohn, David, M D Dept of Neurology, 
College of Physicians and Surgeons, Columbia 
University, G30 W lGSth St , New York City 
Research Associate tn Neurology (1, 1940) 
Nndler, J Ernest, M D , Med D Sc SO-16 Lef- 
ferts Blvd , Kew Gardens 15, L I , N Y (3, 
1940) 

Nahum, Louis N , M D 1142 Chapel St , New 
Haven, Conn Assistant Professor of Physi- 
ology, Yale University (1, 1934) 

Najjar, Victor A , M D Dept of Biological Chem 
istry, Washington Univ School of Medicine, St 
Louis, Mo (2, 1946) 

Nash, Thomas P , Jr , M A , Ph D 875 Monroe 
Ave , Memphis, Tenn Professor of Chemistry, 
College of Medicine, Dean of School of Biological 
Sciences, University of Tennessee (2, 1923) 
Nasset, Edmund S , M S , Ph D University of 
Rochester, 260 Crittenden Blvd , Rochester, 
N Y Associate Professor of Physiology 
(1,1932,5,1940) 

Nathanson, Ira T , MS, M D Massachusetts 
General Hospital, Boston Instructor tn Surgery, 
Harvard Medical School, Assistant in Surgery, 
il/ass General Hospital (1, 1943) 

Nathanson, Morris D , M D 658 S Bonnie Brae 
St , Los Angeles, Calif Associate Clinical Pro- 
fessor of Medicine, University of Southern Cali- 
fornia School of Medicine (3, 1940) 

Necheles, Heinrich, M D , Ph D Michael Reese 
Hospital, Chicago, 111 Director, Dept of 
Gastro-mlestmal Physiology, Michael Reese 
Hospital, Professorial Lecturer in Physiology, 
University of Chicago (1, 1929) 

Neill, James M , Ph D Medical College, Cornell 
University, 1300 York Ave , New York City 
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Professor of Bacteriology and Immunology 
(6,1930) 

Neilson, Charles Hugh A M , Ph D , M D 
Humboldt Building, St Louis, Mo Associate 
Dean and Professor of Medicine, St Louie 
University Medical School (2, 1906) 

Nelson, Arthur A , M D , Ph D Food and Drug 
Administration, Federal Security Agency, Wash- 
ington, D C Senior Pathologist, Division of 
Pharmacology (4, 1942) 

Nelson, Carl Ferdinand, M D , Ph D Depart- 
ment of Biochemistry, University of Kansas, 
Lawrence Professor of Physiological Chemis- 
try (2, 1914) 

Nelson, Carl T , A B , M A , M D College of 
Physicians and Surgeons, 630 West 16Sth St , 
New York 32, N Y Instructoi m Dermatology 
(6, 1943) 

Nelson, Erwin E, Ph D , M D Drug Division, 
Food &. Diug Administration, F S A W ishing- 
ton 25, D C (1, 1923,3, 1921) 

Nelson, E M, MS, PhD Food and Drug 
Administration, Federal Security Agency, Wash- 
ington 25, D C Chief, Vitamin Division (2, 
1927, 5. 1933) 

Nelson, John B , Ph D Rockefeller Institute for 
Medical Research, Princeton, N J Associate 
Member (4, 1934) 

Nelson, John M , Ph D Columbia University, 
New York City Professor of Organic Chem- 
istry (2, 1923) 

Nelson, Norton, PhD New York University 
College of Medicine, 477 First Ave , New York 
16, N Y Associate Professor of Industrial 
Medicine (2, 1946) 

Nelson, P Mabel, MS, Ph D Iow-a State 
College, Ames Dean, Division of Homo Econom- 
ics (5, 1934) 

Nelson, Tell, M A , M D Kula Sanitarium, Waia- 
koa Maui, Hawaii, T H (G, 1938) 

Nelson, Victor E , MS Iowa State College, 
Ames Professor of Physiological Chemistry 
(2, 1924) 

Nelson, Warren O , M S , Ph D Dept of Anat- 
omy, School of Medicine, Umv of Iowa, Iowa 
City Professor of Anatomy (1,1937) 

Neter, Erwin, M D Children’s Hospital, 219 
Bryant St , Buffalo, N Y Attending Bacteriolo- 
gist (6, 1937) 

Nettleship, Anderson, M D University of Arkan- 
sas School of Medicine, Little Rock Professor 
and Head of Depailment of Pathology (1, 
1942) 

Neuberg, Carl,Ph D,MD (he ),Med Chem D 
(h c ), Biol D (he), Dr Eng (h c ), LL D 
536 W 113th St , New York 25, N Y Reseat ch 
Professor, New York University, Member or lion 
member of the Academies of Science of Copen' 


hagen, Gottingen, Leningrad, Lisbon, Lund, Prag, 
Rome and Upsala (2, 1944) 

Neumann, Charles, M D 525 East 68th Street, 
New York 21, N Y Resident Surgeon, New Yor! 
Hospital, Instructor in Surgery, Cornell Univer- 
sity Medical College (1,1911) 

Neurath, Hans, Ph D School of Medicine, Duke 
University, Durham, X C Professor of Physical 
Biochemistry (2, 1910, G, 1911) 

Neuwelt, Frank, M D 501 Broadway, Gary 
Ind Research Associate, Department of Gastro- 
intestinal Research, Michael Reese Hospital 
(1, 1910) 

Neuwirth, Isaac, Ph D 209 E 23rd St , New 
York 10, X A 1 ssociatc Professor of Phar- 
macology and Therapeutics, New York bm- 
vcrsity College of Dentistry (2, 1921,3, 1931) 
Nice, Leonard B , Ph D Chicago Medical School, 
710 S Wolcott Ave , Chicago, 111 Professor of 
Physiology and Pharmacology (1, 1921) 
Nicholas, John S , M S , Ph D Osborn Zoological 
Laboratory, Yale University, Nan Haven, Conn 
Bronson Professor of Comparative Anatomy 
(1, 1927) 

Nicholson, Hajden C , MS, M D Division of 
Medical Sciences, National Research Council, 
2101 Constitution Ave , Washington 25, D C 
(1, 1932) 

Nickerson, John L , Ph D Columbia Uni- 
versity, 630 W lGStli St , New York 32, N Y 
Associate Professor of Physiology (1, 1915) 
Nickerson, Mark, Sc M , PhD Uimersitj ot 
Utah School of Medicine, Salt Lake Cit> , Lt ih 
Issistant Professor of Pharmacology (3, 1947) 
Nicolet, Ben H , Ph D Bureau of Dairy In- 
dustry, U S Department of Agriculture, Belts- 
villo, Md Senior Chemist (2, 1932) 

Nicoll, Paul A , Ph D Indiana Umversitv, 
Bloomington Assistant Professor of Physi- 
ology (1, 1945) 

Niemann, Carl G , Ph D California Institute of 
Technologj , Pasadena 4, Cilif Professor, Or- 
ganic Chemistry (2, 1940) 

Nigg, Clara, M V , Ph D c/oE R Squibb & Sons, 
New Brunswick, N J (6,1929) 

Nuns, Leslie F , M A , Ph D Biology Depart- 
ment, Brookh w en N ition ll Laboratory, Upton, 
Long Island, N Y 1 ding Head of Department 
(1, 1910) 

Noble, Robert Laing, MD, PhD D Sc De- 
partment of Medical Research, University of 
Western Ontario, London, Ontano (1, 1941) 
Nord, F F , Ph D Fordham University, Dept of 
Organic Chemistry, New York City Professor of 
Chemistry (2, 1940) 

Norris, Earl R , Ph D University of Washington, 
Seattle Professor of Chemistry and Executive 
Officer (2, 193S) 

Norris, L C , Ph D Rice Hall, Cornell Umver- 
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sit>, Ithaca, N Y Professor of Nutrition, 
Secretary, School of Nutrition (2, 1939,5, 1931) 
Northrop, J H , M A , Ph D , Sc D , LL D 
Rockefeller Institute for Modic.il Research, 
Princeton, N J Member (2, 1938) 

Northup, David W , M V , Ph D West Virginia 
University Medical School, Morgmtoivn Isso* 
date Professor of Phystology (1, 1930) 

Nov>, F G , M D , Sc D , LL D 721 Forest 
Ave , Vnn Arbor, Mich Dean Emeritus of the 
Medical School and Professor Emcrtlus of Bac- 
teriology, Umicrsily of Michigan, Member, 
National Academy of Sciences (2, 1906) 

Nh, Robert N , M D S Turn i} , Boston IS, M iss , 
Managing Editor, New England Journal of 
Medicine (6, 1923) 

Obersl, 1 red ,)IS, Ph D 3601 A ictor} Park 
via}, Cincinnati 29, 0 issistant Director of 
Research, The Murray 1 oundation, Inc (2, 
1936) 

Ochoa, Severe, MD New \ork Umversit} Col 
kgt of Medicine, 177 1'irst Vie , New AorkCitv 
16 Protestor of Pharmacology (2, 1912) 

Ogden, Eric, M It C S (Engl uul), LRCP 
(London) Umversit} of leias School of Medi- 
cine, G lives ton Projtssor of Physiology and 

Clinical Physiologist, John Scaly Hospital 
(1, 1041) 

O'Hare, James P , MD 520 Commonwealth 
•We , Boston, Mass Physician, Peter Bent 
Brigham Hospital, Assistant Professor of 
Medicine, Ilanard Medical School (4, 1927) 
Ohlson, Margaret A , MS, Ph D Dept of 
Foods and Nutrition, Michigan State College, 
East Lansing Professor and Head, Department 
oj Foods and Aulritiou (5,1945) 

Okey, Ruth, Ph D 15S3 Life Sciences Bldg , 
University of California, Berkeley Professor of 
Home Economics and Biochemist, State Exp 
Station (2, 1922 , 5, 1933) 

Oleott, Harold S , M S , Ph D Western Regional 
Research Laboratory, U S Department of 
Agriculture, Albany 6, Calif Senior Chemist 
(2, 1935) 

Oldham, Helen, M S , Ph D University of Chi- 
cago, Chicago, III Assistant Professor, Dept of 
Home Economics (5, 1946) 

Ohfsk), Peter K, MD Rockefeller Institute 
for Medical Research, 66th St and York Ave , 
New York City Member (4, 1923, G, 1917) 
Oliver, Jean Redman, M D Hoagland Labora- 
tory, 335 Henry St , Brooklyn, N Y Professor 
of Pathology, Long Island College of Medicine 
(l, 1924,4, 1934) 

Oliver, Wade XV , M D Hoagland Laboratory, 
335 Henry St , Brooklyn, N Y Professor of 
Bacteriology, Long Island College of Medicine 
(4 1925) 

Olmsted, J M D , M A , Ph D University of 


California, Berkeley Professor of Physiology 
(1, 1920) 

Olson, Carl, Jr , D V M , Ph D Umv of Ne- 
braska, Lincoln, Nebr Chairman, Dept of 4 in- 
itial Pathology and Hygiene (4, 1937) 

Opdyke, David F , Ph D Western Reserve 
Medical School, Cleveland 0, O Assistant 
Professor of Physiology (1, 1915) 

Opic, Eugene L , M D , Sc D , LL D Rockefeller 
Institute for Medical Research, 60th St and 
York Ave , Now York 21, N Y Member, Na- 
tional Academy of Sciences (1, 1906, 4, 1913, 
G, 1923) 

Oppenhcimer, Enid Tribe 121 E 61st St , New 
York City Instructor m Physiology, Columbia 
University (1, 1932) 

Oppenhenner, Ernst, M D Ciba Pharmaceutical 
Products, Inc , Lafayette Park, Summit, N J 
Vice President in charge of Medical Research 
(3, 1941) 

Oppenheimer, Morton Joseph, EdM , MD 
3100 N Broad St , Philadelphia, Pa Professor 
of Physiology, 'Temple University School of 
Medicine (1, 1912) 

Orcnt-Kciles, Elsa, D Sc Bureau of Human Nu- 
trition and Home Economics, U S Department 
of Agriculture, Beltsville, Md In Charge of 
Nutrition Investigations, Assistant Chief, Foods 
and Nutrition Division (2, 1935, 5, 1935) 

Ort, John M , Ph D 401 Codwise Ave , New 
Brunswick, N J Director of Research, Carroll 
Dunham Smith Pharmacol Co ( 2 , 1932) 

Orten, Aline Underhill, MS Ph D Wayne 
Umv College of Medicine, Detroit 26, Mich 
Research Associate, Dept of Physiological Chem 
istry (5, 1946) 

Orten, James M , M S Ph D Wayne University 
College of Medicine, Detroit Mich Associate 
Professor of Physiological Chemistry (2, 1936, 
5, 1937) 

Orth, O Sidney, M S , Ph.D , M D University 
of Wisconsin Medical School, Madison Associate 
Professor of Pharmacology (1, 1942, 3, 1944) 
Osborne, Stafford L , B P E , MS, Ph D 
Northwestern University Medical School, 303 
E Chicago Ave , Chicago, 111 Associate Pro 
fcssoi of Physical Therapy (1, 1941) 

Oser, Bernard L , MS, Ph D Food Research 
Laboratories, Inc , 4S 14 Thirty third St , Long 
Island City 1, N Y Director (5, 1945) 
Oster, Robert H , Ph D University of Maryland* 
Medical School, Greene and Lombard Sts ,, 
Baltimore Assistant Professor of Physiology . 
(1, 1938) 

Osterberg, Arnold E , M S , Ph D Medical Dept. 
Abbott Laboratories, No Chicago, HI Associate 
m Medical Dept (2, 1933) 

Osterhout, Marian I Rockefeller Institute for 
Medical Research, 66th St and York Ave , New 
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York City 21 Associate, Division of General 
Physiology (1, 1927) 

Osterhout, W J V , Ph D Rockefeller Institute, 
66th St and York Ave , New York City Mem- 
ber Emeritus of the Institute, Member of the 
National Academy of Sciences (1, 1910) 

Otis, Arthur B , A B , Sc M , Ph D Dept of 
Physiology, Umv of Rochester, Rochester 7, 
N Y Associate m Physiology (1, 1946) 
Overman, Richard R , B A , M A , Ph D Dept 
of Physiology, Umv of Tennessee, Memphis, 
Tenn Assistant Professor (1, 1946) 

Owen, Seward E , M S , Ph D 41S So 20th Ave , 
Maywood, 111 Major, S E Sn Corps (1, 193S) 
Pace, Donald M , Ph D Dept of Physiology and 
Pharmacology, College of Pharmacy, University 
of Nebraska, Lincoln Associate Professor of 
Physiology (1, 1944) 

Pace, Nello, Ph D Division of Medical Physics, 
Donner Laboratoiy, University of California, 
Berkeley 4 Reseaich Associate (1,1947) 
Pack, George T , M D 139 E 36th St , New 
York City 16 Fellow in Cancer Research, Me- 
morial Hospital (1, 1924) 

Packchaman, Ardzroony.Ph D School of Medicine, 
University of Texas, Galveston Associate Pro- 
fessor of Bacteriology and Tropical Medicine, 
and Director of Laboratory of Microbiology 
(6, 1943) 

Page, Edouard, Ph D Department of Biochemis- 
try, Medical School, Laval University, Quebec, 
P Q , Canada (1, 1947) 

Page, Ernest W,MD Department of Obstetrics 
and Gynecology , University of California Hos- 
pital, San Francisco 22 Assistant Professor 
(L 1947) 

Page, Irvine H , M D Cleveland Clinic Founda- 
tion, Euclid Ave and 93rd St , Cleveland 6, 
0 Director of Research (1, 1937, 2, 1932) 
Painter, Elizabeth E , Ph D University of 
Illinois School of Medicine, 1853 W Polk St , 
Chicago Assistant Professor of Physiology 
(L1941) 

P’An, S Y , M D Peiping Union Medical Col- 
lege, Peiping, China Assistant m Pharma- 
cology (3, 1941) 

Pangborn, Mary C , Ph D New Scotland Ave , 
Albany, N Y Senior Biochemist, New York 
State Department of Health, Division of Labora- 
tories and Research (2, 1941) 

Pappenheimer, Alwin M , Jr , Ph D New York 
Umv College of Medicine, 477 First Ave , New 
York 16, N Y Associate Professor of Bacteriol- 
ogy (2, 1941 , 6, 1938) 


Pappenheimer, Alwin M, MD 5 Acacia St , 
Cambridge, Mass Professor Emeritus of Path- 
° lo ou, Columbia University (4, 1922) 
**Pl*uheimer. ^hn R , B S , Ph D Harvard 


Medical School, Boston, Mass Associate m Phys- 
iology (1, 1946) 

Park, Edwards A , M D Johns Hopkins Hospital, 
Baltimore, Md Emeritus Professor of Pediatrics, 
Johns IIopLms University (4, 1923) 

Parker, George Howard, Sc D 16 Berkeley St , 
Cambridge, Mass Professor of Zoology Emeri- 
tus, Harvard University, Member of the National 
Academy of Sciences (1, 1900) 

Parker, Robert F , M D Lakeside Hospital, 
2065 Adelbert Rd , Cleveland, O Associate 
Professor of Medicine (4, 1942, 6, 1935) 

Parkins, William M , M A , Ph D School of 
Medicine, University of Pennsylvania, Phila- 
delphia Research Associate, Harrison Depart- 
ment of Surgical Research (1, 1939) 

Parpart, Arthur K , Ph D Guyot Hall, Princeton 
University, Princeton, N J Professor of 
Physiology (1, 1937) 

Parr, Leland W , Ph D The George Washington 
University School of Medicine, 1335 HSt.NW 
Washington, D C Professor of Bacteriology 
(4, 1940) 

Parsons, Helen T , M D , Ph D University of 
Wisconsin, Madison Professor of Home Econom- 
ics, In Charge of Purnell Research m Nutrition 
(2, 1929,5, 1933) 

Parsons, Robert J , M D Highland Alameda 
County Institution, 2701 14th Ave , Oakland, 
Calif Pathologist and Director of Laboratories 
(4, 1939) 

Paschkis, Karl E , M D 1025 Walnut St , Phila- 
delphia, Pa Assistant Professor of Medicine, 
dissociate m Physiology, Jefferson Medical Col- 
lege, Chief of Endocrine Clinic, Jefferson Hos- 
pital (1, 1942) 

Patterson, Thos L , AM, MS, P(i D , Sc D 
(hon ) Wayne University College of Medicine, 
1512 St Antoine St , Detroit, Mich Research 
Professor of Physiology (1, 1920) 

Patton, H D , Ph D , M D Department of 
Physiology and Bioplnsits, University of Wash- 
ington School of Medicine, Seattle 5 Assistant 
Professor (1, 1947) 

Paul, John R , M D , AJVI 330 Cedar St , New 
Haven, Conn Professor of Preventive Medicine, 

Yale University Medical School (4, 1927, 6, 
1937) 

Pearce, John Musser, M D Long Island College 
of Medicine, Hoagland Laboratory, 335 Henry 
St , Brooklyn, N Y Associate Professor of 
Pathology (4, 1942) 

Pearce, Louise, M D Rockefeller Institute for 
Medical Research, Princeton, N J Associate 
Member m Pathology and Bacteriology (3, 
1915,4, 1925) 

Pearcy, Frank, Ph D , M D 2606 Oak Law n 
Ave , Dallas, Texas (1, 192S) 

Pearlman, William Henry, Ph D Jefferson Medi- 
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cil College, 1025 W ilnut St , Phil ulclplu 1 7, P i 
[sustant Professor, Biochemistry Depot tmcnl 
(2, 1946) 

Pearse, Herman E, MD School of Medicine 
and Dentistry, University of Rochester, Crit- 
tenden Blvd , Rochester, N Y Associate 
Professor of Surgery (i, 1932) 

Pearson, Paul B , Ph D A A M College of le\as, 
College Station Haul of Depot Intuit of Bio 
chemistry and \ulntion (2, 1914, 5, 10 tO) 

Pease, Marshall C , Jr , M D Brmehville Rd , 
RFD 4, Ridgefield, Conn (6, 1920) 

Peck, Robert L, PhD 939 Madison Uenue, 
Plainfield, X J Senior Chemist, Merck and 
Co, Inc (2,1917) 

Pemberton, Ralph, MS, M D University of 
Pennsylvania, Philadelphia Professor of Mcdi- 
cine, Graduate School of Medicine (5, 1933) 
Penfield, Wilder G , M D , D Sc McGill Uni- 
versity, Montreal, Que , Canada Professor of 
Neurology and Neurosurgery (1, 1932) 
Pennington, Mary Engle, PhD 233 Broadway , 
New York 7, N Y Consultant in Connection 
with the Handling, Transportation and Storage 
of Perishables (2, 190S) 

Penrod, Kenneth E , B S , Ph D Boston Umv 
School of Medicine, Dept of Physiology, SO E 
Concord St , Boston, Moss Assistant Professor 
of Physiology (1, 1946) 

Peoples, S Anderson, M D Baylor University 
College of Medicine, Houston, Texas Professor 
of Pharmacology (3, 1937) 

Perlman, Ely, Y B , M D Mt Siuai Hospital, 
100th St and Fifth Yve , New York 29, N Y 
Research Fellow (G, 1944) 

Perlzweig, William A, A.M , PhD Bo\ 3711, 
Duke Hospital, Durham, N C Professor of 
Biochemistry, Duke University, Biochemist, 
Duke Hospital (2, 1924 , 5, 1944) 

Permar, Howard H , M D Pathologic Labora- 
tories, Mercy Hospital, Pittsburgh, Pa Direc- 
tor of Laboratories (4, 1925) 

Petermann, Marj Locke, Ph D Sloan Kettering 
Institute, 444 East 6S Street, New York 21, X Y' 
Research Fellow (2, 1947) 

Peters, John P , M D 123 Marvel Road, New 
Haven 15, Conn Sterling Professor of Medicine, 
Yale University (2, 1922) 

Peters, Lawrence, B S , Ph D Dept of Pharma- 
cology, Western Reserve Umv Medical School 
2109 Adelbert Rd , Cleveland 6, Ohio Senior In- 
structor tn Pharmacology (3, 1946) 

Petersen, William E , M S , Ph D Division of 
Dairy Husbandry , University of Minnesota, St 
Paul 1 Professor (1, 1947) 

Petersen, William F, MD 1322 Astor St, 
Chicago, 111 Director, Clinical Research, St 
Luka’s Hospital (3, 1923, 4, 1923) 

Peterson, William H , AM , Ph D Biochemistry 


Building, University of Wisconsin, Madison 
Professor of Biochemistry (2, 1919, 5, 1936) 
Petroff, S A , Ph D , Sc D Sea View Hospital, 
West New Brighton, Staton Island, N Y T 
Director of Bacteriology and Immunology 
(G, 1926) 

Pott, L B , M D , Ph D Department of National 
Health and Welfare, Ottawa, Canada Director 
of Nutrition (2,1937, 5, 1915) 

Peugnct, Hubert B , M D Department of Sur- 
gery, University of Chicago, Chicago, 111 (1, 

1938) 

Pfeiffer, Carl C , Ph D , M D Department of 
Pharmacology, University of Illinois, 1853 West 
Polk St , Chicago 12 Professor of Pharmacol- 
ogy and Chairman of Dept (3, 193S) 

Pfiffncr, Joseph J , Ph D Research Laboratories, 
Parke, Davis A Co , Detroit 32, Mich Research 
Chemist (1, 1931 , 2, 1931 , 5, 1946) 

Phatak, Nilkanth M , M S , Ph D North Pacific 
College of Oregon, School of Dentistry, Portland 
Associate Professor of Physiology, Pharmacology, 
and Research and Instructor Dept of Phar- 
macology, University of Oregon Medical School, 
Portland Captain, Sn C (3, 1941) 

Philips, Frederick S, PhD Slo in Kettering 
Institute, 414 East CSth Street, New York.N Y 
Chief, Pharmacology Department (3, 1947) 
Phillips, Paul H , Ph D University of Wisconsin, 
Madison Professor of Biochemistry (2,1940, 
5, 193S) 

Phillips, Robert Allan, MD ChO(Op 32) Mail 
Dispatch Section, Navy Department, Washing- 
ton 25, D C (1, 1938) 

Pick, Ernst Peter, M D 19 E 9Sth St , New York 
City Associate Pharmacologist to the Mt 
Sinai Hospital, Clinical Professor of Pharma- 
cology in Columbia University (3, 1940) 
Pierce, Harold B , M S , Ph D College of Medi- 
cine, University of Vermont, Burlington Pro- 
fessor and Chairman, Dept of Biochemistry 
(2, 1929, 5, 1933) 

Pierce, Harold Fisher, Ph D , M D 156 Ray- 
mond Rd , West Hartford 7, Conn (l, 192S) 
Pierce, Ira H , M S , Ph D Umv of Iowa, Iowa 
City Associate Professor of Pharmacology 
(3, 1933) 

Pike, Frank H , Ph D 437 W 59th St , New 
York City 19 lssociate Professor of Physiol- 
ogy, Columbia University (1, 1907) 

Pilcher, J Douglas, M D City Hospital, Scran- 
ton Road, Cleveland, O Associate Professor of 
Pediatrics, Western Reserve Medical School 
(3, 1911) 

Pillemer, Louis, Ph D Inst of Pathology, West- 
ern Reserve Umv , Cleveland, O (G, 1942) 
Pincus, Gregory, M S , Sc D Worcester Founda- 
tion for Experimental Biology, 222 Maple Ave , 
Shrewsbury, Mass (1, 1935) 
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Pinkerton, Henry, M D St Louis University 
School of Medicine, St Louis, Mo Professor of 
Pathology (4, 1931) 

Pinkston, James O , Ph D Amcncan University 
of Beirut, Beirut, Lebanon, Piofessor of Phy- 
siology anil Dean of Medical Faculty (1, 1936, 
3, 1939) 

Pinson, Ernest A , Pli D AC Donncr Radiation 
Laboiatoiy, Univeisity of California, Berkeley 
Major, An Coips (1, 1943) 

Pittman, Martha S, AM, PhD Manhatl m, 
Kans is (5,1933) 

Pitts, Robert F , Ph D , M D Syiacuse Umv 
College of Medicine, Syracuse, N Y Professor of 
Physiology and Head of the Department of Physi- 

Honn (] r 1934) 

Plass, Everett D , M D University Hospital, 
Iowa City, Iowa Professor and Head of De- 
partment of Obstetrics and Gynecology, Slate 
University of Iowa (2, 1922) 

Pohlman, Augustus G , M D 4056 Farmouth Dr , 
Los Angeles, Calif Associate Clinical Professor, 
Department of Otolaryngology , University of 
Southern California School of Medicine (1, 
1934) 

Pollack, Herbert, Ph D , M D 15 E 66th St , 
New York City 21 Associate Physician and Chief 
of Metabolism Clinics, Mt Sinai Hospital (1, 
1933,5,1935) 

Pomerat, Charles Marc, Ph D University of 
Texas Medical School, Galveston Professor of 
Anatomy (1, 1944) 

Pommerenke, W T , V M , Ph D , M D Uni 
veisity of Rochestei School of Medicine and 
Dentistry, Rochester 7, N \ l ssocialc Pro- 
fessor of Obstetnes and Gynecology (1, 1947) 
ond, Samuel E , AM, Ph D 400 S Main St , 
East Hartford, Conn Consulting Engineer, P 
and W A Division, United Aircraft Corp (1, 
1924) 

Ponder, Eric, M D , Sc D The Nassau Hospital, 
Mineola, Long Island, N Y (1,1931) 

Popper, Hans, Ph D , M D Cook County Hos- 
pital, 1825 W Harrison St , Chicago 12, 111 
Dueclor of Dcpai tmentof Pathology and Rescaich 
Dneclo) of Hektoen Institute foi Medical Ro- 
sea: ch, Assistant Piofessoi of Pathology, North- 
western University Medical School (4, 1942) 

Porter, Eugene L , AM, Ph D University of 
Texas, Medical Branch, Galveston Professor of 
Physiology (1, 1913) 

Porter, Thelma, PhD University of Chicigo, 
Chicago, 111 Pi of and Head of Depaitment of 
Home Economics (5, 1944) 

Porter, William Townsend, M D , Sc D , LL D 
Dover, Mass Professor Emeritus of Compara- 
tive Physiology, Harvard University (1, 1S91) 


Poth, Edgar J , M D , M V , Ph D Umv of 
TcvisMcd School, Galveston, Tex is Professor 
of Suigery (1, 1946) 

Potter, Truman S , M D 82 N Prospect St , 
Amherst, Mass (G, 1939) 

Potter, Van Rensselaer, MS, Ph D McArdle 
Memorial Laboratory, University of Wisconsin 
Medical School, Madison Professor of On- 
cology (2, 1941) 

Povitzky, Olga R, M D , D P II 235 E 22nd 
St , New York City Bacteriologist, Bureau of 
Laboratories, New York City Department of 
Health (6, 1920) 

Powell, Horace M , Sc D 5565 Washington 
Blvd , Indianapolis, Ind Bacteriologist, Eli 
Lilly A Co (G, 1934) 

Power, Marschclle H , M S , Ph D Mayo Clinic, 
Rochester, Minn Associate Professor of Physi- 
ological Chemistry, Mayo Foundation, Univer- 
sity of Minnesota (2, 1932) 

Pratt, Frederick H , A M , M D Wellesley Hills 
82, Mass Professor of Physiology, Emeritus, 
Boston University School of Medicine (1, 1919) 

Pratt, Joseph H , A M , M D Sc D New England 
Medical Center, 25 Bonnet St , Boston, Mass 
Physician-m-Chicf, Boston Dispensary and 
Joseph II Pratt Diagnostic Clinic, Professor of 
Clinical Medicine, Tufts Medical School (1, 
1910 , 3, 1910, 1, 1927) 

Preisler, Paul W , M S , Pli D 15S0 Scott Ave , 
St Louis 10, Mo Assistant Professor of Bio- 
chemistry, Washington Unuusity Medical School 
(2, 1931) 

Prinzmetal, Myron, M V , M D 2007 Wilslnro 
Blvd , Los Angeles, Calif Instructor in Medi- 
cine and Lecturer in Physiology, University of 
Southern California Medical School (3, 1941) 

Prosser, C Ladd, Ph D Natunl History Build- 
ing, University of Illinois, Urbana (1, 1935) 

Puestow, Charles B , HD, MS, PhD Uni- 
versity of Illinois, College of Medicine, 1853 
W Polk St , Chicago Assistant Professor of 
Surgery (1, 1934) 

Pugsley, Leonard I , M Sc , Ph D Laboratory of 
Hygiene, Department of National Health and 
Welfare, Ottawa, Canada Pharmacologist (2, 
1937) 

Putnam, Frank W , M V , Ph D Abbott Hall, 
947 East 58th Street, Chicago 37, 111 Research 
Associate and Assistant Professor, Department 
of Biochemistry, University of Chicago (2, 
1947) 

Quackentyush, Forrest W , Ph D 243 Connolly 
St , W Lafayette, Ind Professor and Head of 
Dept of Agricultural Chemist) y, Purdue Umv 
(2, 1946) 

Queen, Frank B , M D Umv of Oregon School of 
Medicine, 31S1 S W Marquam Hill Rd , Port 
land, Oregon (4, 1941) 



Mil’ll U3HTC U, LIST Or \LL MEMBLRb 01* TILL SIN S0CIE1ICS 


621 


Quick, Armand J,MD, Ph D 501 N 15th St , 
Milwaukee 3, Wis Professor of Biochemistry, 
MarquetU Medical School Miluiiuku (2,1933, 
3, 1937) 

Quigley, J P,MS ,1’h D Division of Pin siology 

uul Phxrm icologi , Lam of Teiui , Memphis 3, 
lam Professor and Chuf of the Division (1, 
1929, 3, 1915) 

Qutnb), William Carter, M D Peter Bent Brig- 
ham Hospital, Boston, M iss Clinical Professor 
of Gemto urinary Surgery, Harvard Medical 
School (1, 1910) 

Quinn, Edmond John, Ph D 106 N Leo Ave , 
Rockville Center, Long Ishnd, N Y Medic- 
inal Sales Division, Merck A Co , Inc , Rahway, 
N J (2,1927,5,1933) 

Rabmowitch, IM, OBI , DSc, HD, CM, 
FRCP, 1' \ CP 1020 Medical Arts Bldg , 
Sherbrooke uul Guy Sts , Montrcil 25, C in id i 
l ssocmlc Professor <>l Medicine and I ectuier m 
Biochemistry, McGill l niursity, Direcloi , De 
part nunt of Metabolism, Montreal General 
Hospital (2, 19 >S, 5, 1933) 

Rachetnann, Francis M,MD 2G3 Beacon St , 
Boston, Mass Physician, Massachusetts Gen- 
eral Hospital, Lecturer m Medicine, Harvard 
Medical School (6, 1923) 

Raffel, Sidne), Sc D , M D Department of 
Bacteriology and experimental Pathology, Stan- 
ford University , Calif lssistanl Professor 
(G, 193S) 

Rahn, Hermann, Ph D University of Rochester 
School of Medicine and Dentistry , Rochester, N 
A lssistanl Professor of Physiology (1, 
19441 

Rake, Geoffrey W , M B , M E C S , LRCP 
Division of Microbiology, The Squibb Institute 
for Medical Research, New Brunswick, N J 
Head, Division of Microbiology (G, 1939) 

Rakestraw, Norris M Ph D Scripps Institution 
of Oceanograpbx l niversiti of California, 
LaJolla Professor of Chemistry (2 1925) 

Rakieten, Nathan, Ph D Bristol I aboratones, 
Inc , P O Box 657 &\ racuse 2, N 1 Phai 
macologist and I oxicologist (1 1941) 

Ralli, Elaine P , M D 477 First Ave , New York 
City Associate Professor of Medicine, New 
York University College of Medicine (1, 1931, 
5, 1933) 

Ralston, H J , Ph D Dep irtment of Pin siology , 
College of Physicnns and Suigeons, 344 14th 
St , San Francisco 3, Cilif Xssistanl Pro 
fessor of Physiology (1. 1947) 

Rammelkamp, Charles H , Jr , B A , M D Dept 
of Preventive Medicine, Western Reserve Umv , 
Cleveland 6, Ohio Issislant Professor of Medi- 
cine (G, 1943) 

Ramsey, Robert Weberg, MS, P heal 

College of Virginia, Richmond o- 


fessor of Physiology and Pharmacology (I, 
1939) 

Randall, Lowell O , Ph D Hoffmann Laltodic, 
Inc , \ utley 10, \ J Pharmacologist (2, 
1939) 

Randall, Walter C , MS, Ph D St Louis Uni- 
versity, School of Medicine, 1402 S Grand Blvd , 
St Louis, Mo Instructor in Physiology (1, 1943) 
Randall, William A , B S , M S , Ph D Food and 
Drug Administration, Washington 25, D C 
Bacteriologist, Duisionof Penicillin Control and 
Immunology (G, 194G) 

Ranc, Leo, Ph D Lederle Laboratories, Inc , 
Pearl River, N Y Department Head, Normal 
Blood Plasma (6, 1942) 

Rantz, Lowell A , V B , M D Stanford Umv 
Hospital, San Francisco 15, Calif Assistant Pro- 
fessor of Medicine (3, 1916) 

Rapoport, Samuel, M D , Ph D The Children’s 
Hospital Research Foundation, Elland and 
Bethesda, Cincinnati, O Research Associate 
(2. 1941) 

Rapport, Daxid, M D 416 Huntington Ave , 
Boston, Mass Professor of Physiology, Tufts 
College Medical School (1, 1922) 

Raska, Sigwm, Ph D , MV Barnes Hospital, 
St Louis, Mo (1, 1947) 

Rasmussen, Andrew Theodore, Ph D Univer- 
sity of Minnesota Medical School, Minneapolis 
Professor of Neurology (1, 1919) 

Ratner, Bret, MD 50 E 7Sth St , New Aork 
City Professor of Pediatrics, New York Lmv 
College of Medicine (4, 1940, G, 192S) 

Ratner, Sarah, Ph D Dept of Pharmacology, 
N A Umv College of Medicine, 477 First Axe , 
New Aork 16, N A issislant Profcssoi of 
Pharmacology (2 1944) 

Raulston, BO V B M D 200 S Hudson Ave , 
Los Angele-. Cilif Piofcssor of Medicine, Ducc- 
tor of Clinical reaching, and issonalc Dean, the 
University of Southern California, School of 
Medicine (3, 1942) 

Ravdin, I S,MD University of Pennsylvania 
School of Medicine, Philadelphia John Rea 
Barton Piofcssor of Surgery Chief Surgeon, 
Hospital of tin L niuisily of Pennsyliania (1, 
19)0, I, 19(0) 

Ruwsen, Union M . M D M tss.u luisctts General 
Hospital Boston IsMKUih in Medtemo la- 
sistont Pi oft ssoi of Medicine, Hanard 1 hdical 
School (l, 1947) 

Raymond, Albert L , Ph D G D Searle A Co , 
P O Box 5110, Chicago SO, III Vice President 
(2, 1932) 

Reback, John F , B S , M S 317 E Dubail Vx 
South Bend 14, lad Bacteriologist, 4th G 
Hospital, A l S (0, 1943) 

Redfield, Alfred C , Ph D 



622 


FEDERATION PROCEEDINGS 


Professor of Physiology, Harvard University 
(I, 1919) 

Reed, Carlos Isaac, A M , Pli D College of 
Medicine, University of Illinois, 1853 W Polk 
St , Chicago Professor of Physiology (1, 
1923) 

Reed, Howard S , Ph D 304S Life Sciences 
Bldg , University of California, Berkeley 
Professor of Plant Physiology (2, 1909) 

Rehm, Warren S , Jr , Ph D , M D University 
of Louisville School of Medicine, Louisville, Ky 
Assistant Professor of Physiology (1, 1945) 
Reid, Mary E , Ph D National Institute of 
lie ilth, Betlicsda 14, Md Cytologisl (5,1917) 
Reid, Marion Adelaide, A M , Ph D New Jersey 
College for Women, New Brunswick, N J (1, 
1941) 

Reimann, Hobart A , M D Jefferson Hospital, 
Philadelphia, Pa Professor of Medicine , Jef- 
ferson Medical College (4, 1933) 

Reimann, Stanley P , M D , Sc D 703 W Phil- 
Ellena St , Mount Airy, Philadelphia, Pa 
Director of the Research Institute of the Lankenau 
Hospital, Director, Institute of Cancer Research 
Associate Piofessoi of Surgical Pathology, 
Graduate School of Medicine, University of 
Pennsylvania, Professor of Oncology, Hahne- 
mann Medical College and Hospital, Philadel- 
phia (1, 1921, 4, 1924) 

Reinecke, Roger M , M A , MB, Ph D , M D 
Department of Physiology', University of Minne- 
sota, Minneapolis 14 Assistant Professor (1, 
1947) 

Reiner, John M, "MS, PhD Depaitment of 
Bacteriology and Immunology , Washington Uni- 
versity School of Medicine, St Louis 10, Mo 
Research Fellow (1, 1947) 

Reiner, Laszlo, M D , Ph D 165 Franklin St , 
Bloomfield, N J Director, Pharmaceutical 
Research, Wallace A Tiei nan Products, Inc (2, 
1942, 6, 1933) 

Reinhold, John G , MS, Ph D Philadelphia 
General Hospital, 34th St and Curie Ave , 
Philadelphia, Pa Principal Biochemist, In- 
structor m Physiological Chemistry, University of 
Pennsylvania (2, 1936) 

Remington, John W , MS, Ph D University of 
Georgia, School of Medicine, Augusta Assistant 
Professor of Physiology (1, 1943) 

Remington, Roe E , M A , Ph D , D Sc Hender- 
sonville, N C Consultant (2, 1930, 5, 1934) 
Renfrew, Alice G , Ph D Mellon Institute of 
Industrial Research, University of Pittsburgh, 
Pittsburgh, Pa Fellow, Department of Research 
m Pure Chemistry (2, 1939) 

Renshaw, Birdsey, M A , Ph D University of 
Oregon Medical School, Portland (1, 1941) 
Reynolds, Chapman, M D Louisiana State Uni- 


versity, School of Medicine, New Orleans Assist 
ant Professor of Pharmacology (3, 1937) 
Reynolds, Samuel R M , Ph D 4028 Decpwood 
Rd , Baltimore 18, Md Carnegie Institution of 
Washington, Dept of Embryology, Staff Member 
and Physiologist (1, 1932) 

Reznikoff, Paul, M D New York Hospital, 525 
E 68th St , New York City Associate Pro 
fessor of Clinical Medicine, Cornell University 
Medical College (1, 1927) 

Rhoads, Cornelius Packard, M D Memorial 
Hospital, 414 E 68th St , New York City 
Director, Professor of Pathology, Cornell Uni- 
versity Medical College, Director of Sloan-Kel- 
lering Institut n for Cancel Research (4, 1930) 
Rhoads, Jonathan Evans, B V , M D , D Sc 4023 
Pme St , Philadelphia 1, Pa Assistant Professor 
of Surgical Research (1, 1916) 

Rice, Christine E , M V Vmmal Diseases Research 
Inst , Canadian Dept of Vgriculture, Hull, 
Quebec, Canadi Assistant Bacteriologist (G, 
1938) 

Rice, James C , V M , Ph D University of Mis- 
sissippi,! 3 O Box 475, Lmveraity Professorof 
Pharmacology (3, 1941) 

Rich, Arnold Rice, M D lohns Jopkins Hos- 
pital, Baltimore, Md Professor of Pathology, 
Johns Hopkins University (4, 1924) 

Richards, Alfred N , A M , Ph D , Sc D , M D 
(hon ), LL D University of Pennsylvania 
Medical School, Philadelphia Professor of 
Pharmacology and Vice-President m Chaige of 
Medical Affairs, Member, Xahonal Academy of 
Sciences (1, 1900 , 2, 1906, 3, 1909) 

Richards, Oscar W ,M A , Ph D American Opti- 
cal Co , Scientific Instrument Division, Box A 
Buffalo 15, N A' Chief Biologist (1, 1934) 
Richards, Richard Kohn, M D Abbott Labora- 
tories, North Chicago, 111 Director, Pharma- 
cologic Research, Lecturer in Pharmacology, 
Northwestern University Medical School, Chicago 
(1, 1938, 3, 1947) 

Richardson, Authur P , M D Department of 
Pharmacology, Emory' University' School of 
Medicine, Emory University, Ga Professor of 
Pharmacology (3, 1939) 

Richardson, Luther R , Ph D P O Box 102, Col 
lego Station, Texas (6, 1942) 

Richter, Curt P, Ph D Phipps Psychiatric 
Clime, The Johns Hopkins Hospital, Baltimore, 
Md Associate Professor of Psycho-biology, 
Johns Hopkins University (1, 1924) 

Richter, Maurice N , M D 303 E 20tli St , 
New York City Professor of Pathology, Col- 
umbia University, New York Post Graduate 
Medical School, Director, Department of Path- 
ology, New Yoik Post-Graduate Medical School 
and Hospital, Acting Director of Bacteuology, 
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\uw YoiL Pail-Grad uah. Mutual School and 
Hospital (It 1931) 

Ricketts, Henry T, MD Dept of Mediuno, 
Innvcnsity of Chu. igo, Chic igo, 111 Associate 
Professor of Medicine (1,1910) 

Riddle, Oscar, Ph D Cold Spring Harbor, L I , 
\ Y Visiting Professor from the U S (in 
South imcrica), Member of the National Acad- 
emy of Sciences (1, 1919) 

Riegel, Byron, A M, Ph D Department of 
Chemistry', Northwestern University , Evanston, 
111 Issocia/o Professor (2, 1942) 

Riegel, Cecilia, M S , Ph D Room 503, Uni- 
versity Hospital, Philadelphia, Pa Research 
issociatc, Department of Research Surgery, 
University oj Pcnnsyhaiua School of Medtano 
(2, 193S) 

Ries, Fred A , M D 139 D ist North Vve , Balti- 
more 2, Md Instructoi in Xiurology, Johns 
llayhns University (l 1933) 

Rigdon, R H, MD Medical Branch, Unix of 
Texas, Giheston Professor of Experimental 
Pathology 1.4, 1941) 

Riggs, Lloyd K , Ph D % Kraft Cheese Co , 
aOO Peshtigo Court, Chicago, III Director of 
Research (2, 1929) 

Riker, Walter F , Jr , M D Cornell Liuvcrsitj 
Medical College, 1300 York Vvinuc, New York, 
21, \ Y Issistant Professor of Pharmacology 
(3, 1947) 

Rinehart, James F , M D University of Cali- 
fornia Medical School, Parnassus and Third 
Vves , San Francisco Professor of Pathology 

(4. 1933) 

Ring, Gordon C , M M , Ph D Temple University 
Medical School, Broad St , Philadelphia, Pa 

(1. 1933) 

Rtoch, David McKenzie, M D Chestnut Lodge 
Sanitarium, 500 W Montgomery' Avc , Rock- 
ville, Md Director of Research (1, 1931) 

Ritlenberg, David, Ph D 030 W 16Sth St , 
New York City Assistant Professor, College of 
Physicians and Surgeons, Columbia University 
(2, 1939) 

Ritzman, E G , A M , Science (hon ) Univer- 
sity of New Hampshire, Durham Research 
Professor (5, 1933) 

Rivers, T M , M D , Sc D The Hospital of the 
Rockefeller Institute for Medical Research, 
66th St and York Ave ,Nevv York City Direc- 
tor of the Hospital, Member of the National 
Academy of Sciences (4, 1925, G, 1921) 

Robb. Jane Sands, Sc D , M D College of Medi 
c *ne, Syracuse University, 761 Irving Ave , 
Syracuse, N Y Associate Professor of Phar- 
macology ( 1 , 1934) 

Robbie, W A , M S , Ph D Department of 
Ophthalmology, College of Medicine, State Uni- 
versity of Iowa, Iowa City Research Issociale 


Piofesso i of Ophthalmology and Physiology 
(1, 1917) 

Robbins, Benjamin Howard, MS,MD Vander- 
bilt Univ School of Medicine, Nashville, Tonn 
Associate Professor of Pharmacology (3, 1936) 
Robbins, Mary L , BA, M A , Ph D George 
Wishington Umv School of Medicine, 1335 H 
Street, N W , Washington 5, D C Instructor tn 
Bacteriology (G, 1940) 

Roberts, Edward F , M D , Ph D Wyeth, Inc 
1600 Arch St , Philadelphia 3, Pa Director of 
Clinical Investigation (6, 1932) 

Roberts, Joseph F , M S , M D , Ph D Univer- 
sity of Mrkansas School of Medicine, Little Rook 
Dean (1,1947) 

Roberts, Lydia J , Ph D University of Chicago, 
Chicago, 111 Professor and Chairman of De- 
partment of Home Economics (5, 1033) 
Roberts, Sidney, S B , M S , Ph D Department 
of Physiological Chemistry, Yale University 
School of Medicine, New Haven, Conn Re- 
seat ch Issistant Professor (1, 1946) 
Robertson, Elizabeth Chant, M D , M A , Ph D 
University of Toronto, Toronto, Canada Re- 
search Fellow m Paediatrics (5, 1939) 
Robertson, Oswald H , M D University of 
Chicago, Chicago, 111 Professor of Medicine 
(4, 1932) 

Robinson, Charles Summers, Ph D Medical 
School, Vanderbilt University, Nashville, Tenn 
Professor of Biochemistry (2, 1925) 

Robinson, Elliott S , B 1 , M D , Ph D RFD 
ft 4, Laconia, N II Director, Division of Biologic 
Laboratories, Mass Dept of Health ( Leave of 
Absence) (6, 1935) 

Robinson, G Canby, M D , Sc D , LL D Johns 
Hopkins Hospital, Baltimore, Md Lecturer m 
Medicine, Johns Hopkins University (1, 1912, 
3, 1921) 

Robinson, Harry J , Ph D Merck Institute for 
Therapeutic Research, Rahway, N J Assistant 
Director (3, 1946) 

Robinson, Herbert E, PhD Swift and Com- 
pany , Research Laboratories, Union Stock Y ards, 
Chicago 9, 111 Assistant Director of Research 
(5, 1947) 

Robinson, Howard W , MS, Ph D Broad and 
Ontario Sts , Philadelphia, Pa Professor of 
Physiological Chemistry, Temple University 
School of Medicine (2, 1929) 

Robinson, Sid, Ph D Indiana University Medical 
School, Bloomington Associate Professor of 
Physiology (1, 1941) 

Roblm, Richard O , Jr , M A , Ph D 1937 West 
Main St , Stamford, Conn Director, Chemo- 
therapy Division, American Cyanamid Co (2, 
1946,6, 1947) 

Robscheit-Robbins, F S , Ph D University of 
Rochester School of Medicine and Dentistry, 
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Rochester, N Y Associate m Pathology (1, 
1925,4, 1930) 

Rodbard, Simon, Ph D Cardiovascular Dept , 
Michael Reese Hospital, 29th and Ellis Aves , 
Chicago, 111 (1, 1942) 

Roe, Joseph Hyram, M A , Ph D George Wash- 
ington University School of Medicine, Wash- 
ington, D C Professor of Biochemistry 
(2,1927 , 5, 1933) 

Roeder, Kenneth D , M A Tufts College, Med- 
ford, Mass Associate Professor of Biology 
(1, 1942) 

Roepke, Martin Henry, Ph D University Farm, 
St Paul, Minn Professor, Veterinary Medi- 
cine (3, 1937) 

Rogers, Charles G , A M , Ph D , Sc D Oberlin 
College, Oberlin, 0 Professor of Comparative 
Physiology (1, 1911) 

Rogers, Fred T , AM, Ph D , M D Dallas 
Medical and Suigical Clinic, 4105 Live Oak St , 
Dallas 1, Texas (1, 1917) 

Rogoff, Julius M , Ph G , M D , Sc D School of 
Medicine, University of Pittsburgh, Pittsburgh, 
Pa Professor of Endocrinology (1, 1916, 

3, 1916) 

Ronzoni, Ethel, M A , Ph D Washington Uni- 
versity Medical School, St Louis 1, Mo Assist- 
ant Professor of Biological Chemistry (2, 1923) 

Root, Howard F , M D 14 Dwight St , Brookline, 
Mass Associate m Medicine, Harvard Medical 
School (5, 1933) 

Root, Walter S , Ph D College of Physicians and 
Surgeons, Columbia University, 630 W 16Sth 
St , New York City Associate Professor of 
Physiology (1, 1932) 

Rosahn, Paul D , M D 92 Grand St , New Britain, 
Conn Pathologist, New Britain General Hos- 
pital, Associate Clinical Professor of Pathology, 
Yale Umveisity School of Medicine, Acw Ilaun 
(4, 1934) 

Rose, Anton Richard, MS, Ph D Box 176, 
Edgewater, N J Retired (2,1916,5,1933) 

Rose, William C, PhD, D Sc University of 
Illinois, Urbana Piofessor of Biochemist) y, 
Membei , National l cadcmy of Sciences (2, 
1912, 5, 1933) 

Rosenblueth, Arturo, M D Instituto Nacional de 
Cardiologia, Calzada de la Piedad 300, Mexico 
D F , Mexico (1, 1932) 

Rosenfeld, Morris, M D Johns Hopkins School 
of Medicine, Baltimore, Md Associate m 
Pharmacology and Experimental Therapeutics 
Captain, M C (3, 1934) 

Rosenow, Edward C,MD, lion LL D and D Sc 
Research Dept , Longview State Hospital, Cin- 
cinnati 16, Ohio (4, 1913, G, 1915) 

Rosenthal, Otto, M D 4422 Osage Ave , Phila- 
delphia 4, Pa Associate m Cancer Research, Har- 
rison Dept of Surgical Research and Dept of 


Physiol Chem , Umv of Pennsylvania (2, 
1946) 

Rosenthal, Sanford M , M D National Institute 
of Health, Bethesda, Md Senior Pliai mucologist , 
U S Public Health Service (3, 1925) 

Rosenthal, S R , M D , Ph D University of 
Illinois College of Medicine, Chicago As- 
sistant Professor of Bacteriology and Public 
Health, Director, Tice Laboratoiy foi B C G 
Vaccination against Tuberculosis, Municipal 
Tuberculosis Sanatorium (1, 1941) 

Ross, Joseph F , M D The Robert Dawson Evans 
Memorial, 65 E Newton St , Boston, Mass 
Member of the Department, Physician, Massa- 
chusetts Memorial Hospital, Associate Professor 
of Medicine, Boston University School of Medi 
cmc (4, 1911) 

Rostorfer, Howard Hayes, BA, MS, PhD 
Department of Pliy siology, Indiana University, 
Bloomington, Indiuu Assistant Professor of 
Physiology (1, 1916) 

Roth, George B , M D George W ishington Umv 
3S1 1 Tc i St , X W , Washington 7, D C Emeri- 
tus Professor of Pharmacology (1, 1914,3, 1911) 

Roth, Grace M, MS, PhD Miyo Clinic, 
Rochester, Minn 1 ssociale m Clinical Physi- 
ology (1, 1939) 

Roth, L W,M V ,PhD Depirtmcnt of Phirnn 
cology, The Mibott Retail eh I il oratories, 
North Chic igo, 111 Research Pharmacologist 
(I, 1917) 

Rothemund, Paul W K , Dipl -Ing , Dr -Ing 
(Munich) Antioch College, Yellow Springs, 
O Piofcssoi of Biochemistry, and Reseat ell 
Chemist, The C I Kettering h oundatwn, 
Iniioch College, 1 ssociale Piofessor (\on 
resident), Department of Chemist) y, Ohio State 
University (2, 1940) 

Rous, Peyton, M D , Sc D Rockefeller Institute 
for Medical Research, York Ave at 66th St , 
New York City Member, Member of the Na- 
tional Academy of Sciences (4, 1913) 

Routh, Joseph I , MS, Ph D Chemistry De- 
partment, Stitc University of Iowa, Iowa 
City 1 ssociale Piofcssoi of Biochemistry (2, 

1912) 

Rovenstine, Emery Andrew, I B , M D 477 First 
Ive , New Yoik, X Y Professoi ol Anesthesia, 
New York Unnei sity, Director, Division of 
Incslhcsia, Bellevue Hospital (3,1914) 

Rowntree, Jennie I , M S , Ph D University of 
Washington, Seattle Professor of Home Eco- 
nomics (5, 1933) 

Rowntree, L G , M D , Sc D DuPont Building, 
Miami, Fla (1, 1911 , 2, 1910, 3, 190S, 4, pnoi to 

1920) 

Rubenstein, Boris B , Ph D , M D Dept of 
Metabolic & Endocrine Research, Michael Reese 
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Ilo-pitil, Last 59th St A Film Ave , Clue igo, III 
(1, 1931) 

liubin, S mill » W S , Ph D UolTininul iRoehc, 
Ini, Xutlcy 10, N J Dmetoi, \utntion 

Libontoiiis (3, 5, 1017) 

Ruch, Theodore C , M V , Ph 1) 20 IB PhS biol- 

ogy Hill, Lmvcrsitv of Wishington, Seittle 5 
Professor of Physiology and Biophysics (l, 
1933) 

Rusch, Harold Paul, MD University of Wis- 
consin Metlu.nl School, Me Ardle Memorial 
Laboratorv , Mulison 0 Professor of Oncology 
Ihieelor of Me 1 idle Memorial I uboralui 'I foi 
Cancer Resell) ell (1, 1910) 

Russell, Mailer C, PhD, Sc D (lion) Nun 
J ersey Agnculturil L\pi rum at St it ion, Rutgers 
bmversity , New Bninswuk ReseurchSpecialisl 
and Professor oj Ignculturut Biochemist) y (2, 
D32, 5, 1933) 

Rjan, Andreiv Howard, MD Chicigo Medical 
School, 710 S Wolcott Vie , Chic igo, 111 Isso- 
ciate Professor oj Physiology and Pharmacology 
(1, 1912) 

Rjtand, Dai id A , M D St tnforil turn Hospitil, 
San lVincisco 13, Cilif issistant Professor of 
Medicine, Slanjord Untv Sehool of Medicine 

(3. 1910) 

Sabin, Albert Children’s Ilospit tl ilcsc ircli 
Foundation, Cmuiiniti Ohio (6, 1910) 

Sabin, Florence R , M D , Sc D 1333 E 10th 
Ave , Denier 3, Colo Member Emeritus, Rocl c 
feller Inst, Member of \ational leadcmy of 
Sciences (1, 1923) 

Sachs, Ernest, M D 97 Aruiidel PI , St Louis, 
Mo Professor Emeritus of Clinical \curological 
Surgery, Washington Unucrsily Medical School 

(1. 1910) 

Sachs, Jacob, Ph D M D Biology Dipt , 
BrooKlmen Nation d I iboratori , Upton I, I, 
\ A Scientist (3, 19)3) 

Sab, Peter, P T , M S , Ph D Division of Plur 
niaeolo gy ami Experiment d Therapeutics, Umv 
of Calif Medical School, Sail Francisco, Calif 
Lecturer in Pharmacology (3, 1941) 

Sahyun, Melville, A M , Ph D Frederick Stearns 
A Co Division, Sterling Drug, Inc , 0533 E 
Jefferson Vic , Detroit, Mich Vice President 
and Director of Research (2, 1932) 

Salk, Jonas E , M D bihool of Medicine l ni 
icrsiti of Pittsburgh Pittsburgh, Penn Is 
sociale Research Piofessor of Bactci wlogy (6, 
1947) 

Salmon, W D , AM Alabama Polytechnic 
Institute, Auburn Animal Nutritionist (2, 
im.o, 1933) 

Sailer, Militant T.BV.MD bale School of 
Medicine, 333 Cedar St , New Haven, Conn Pro 
lessor of Pharmacology (I, 1933 , 3, 1942 , 5, 


Sanimis, Florence E , M D 130 E 5Sth St, 
New \oiL City Physieun, Allergy, OPD, 
New Yotk Ilospit il (6, 1913) 

Sampson, John J , M D 190 Post St , Sun Frtn- 
usio, Cilif (1, 1932) 

Sampson, Myra M, AM , PhD Smith College, 
Noith impton, Miss Professoi of / oology (5, 
1935) 

Samuels, Leo T , Ph D University of Utah Medi- 
cal School, Salt Lake City Professor and Head 
of Dept of Biodicmistry (2, 1941,3, 1937) 
Sandels, Margaret R , AM, Pli D Florida 
State College for Women, Tallahassee Dean of 
School of Home Economics, Professor of Nutri 
lion (5, 1933) 

Sandtford, Irene, Ph D Billings Hospital, Uni- 
versity of Chicago, Chicago, 111 Assistant 
Professor of Medicine (2, 1925, 5, 1933) 
Sandow, Alexander, Ph D Washington Square 
College, New York University, New York 3, 
N Y issistant Professor of Biology (1, 
1913) 

Sandvveiss, David J , M D 9739 Dexter Ave , 
Detroit, Mich Instructor in Clinical Medicine, 
Wayne University College of Medicine, Physi 
cian, Harper Hospital ( OPD ), Attending Physi 
cian Gastroenterology and Gastroscopy, North 
End Community Fund Clinic (1, 1944) 

Sanford Arthur H , A M , M D Clinical Labora 
tones, Mayo Clinic, Rochester, Minn Head, 
Division of Clinical Laboratories (C, 1920) 
Santos, Francisco O , M S , Ph D University of 
the Philippines, Los Banos, Laguna Professor 
and Head of Department of Agricultural Chemis- 
try, College of Agriculture (5, 1936) 

Saphir, Otto, M D Michael Reese Hospital, 
29th St and Ellis Ave , Chicago 16, 111 Path- 
ologist, Michael Reese Hospital, Clinical Pro 
fessorof Pathology, Univeisity of Illinois Medical 
School (4, 1927) 

Sappington, Samuel W , M D , D Sc P O Box SI, 
Bryn Maw r, Pa Professor of Pathology, Hahne- 
mann Hospital (6, 1913) 

Sarett, Herbert P , M S , Ph D Tulane Medical 
School, 1430 Tulane Ave , New Orleans 13, La 
issistant Professor of Biochemistry (2, 1946, 
5, 1947) 

Saslow, George, Ph D , M D Department of 
Neuropsychiatry, Washington University Medi- 
cal School, 640 South Ixingshighway, St Louis, 
Mo /Issistant Professor of Psychiatry Associate 
Physician to the Student Health Servtce (1, 
1930) 

Satterfield, G Howard, 'AM State College of 
Agriculture and Engineering, University of 
North Carolina, Raleigh Professor of Biochem 
istry (2, 1944, 5, 1941) 

Saul, Leon Joseph, M A , M D Room 1907, 255 
S 17th St , Philadelphia 3, Pa (1, 1933) 
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Saunders, Felix, Ph D 231 Playa del Sur, La 
Jolla, Calif (2, 1938) 

Sawyer, Margaret E MacKay, M A , Pii D 142 
Loner Albert St, Kingston, Ontario, Canada 
(1, 1935) 

Sawjer, Wilbur A , M D 3927 Idaho Ave , N W , 
Washington, D C (4, 1930, 6, 1935) 

Saxton, John A , Jr , M D Snodgrass Laboratory 
of Pathology and Bacteriology, 1426 Carroll St , 
St Louis, Mo Assistant Professor of Pathology , 
Washington University School of Medicine , 
Medical Director, Pathology, Hospital Division, 
City of St Louis (4, 1944) 

Sa>ers, George, MS, PhD Depaitment of 
Pharmacology, University of Utah, Salt lake 
City 1, Utah Assistant Professor of Pharma- 
cology (3, 1947) 

Scammon, Richard E , M A , Ph D 172 S E 
Bedford St , Minneapolis, Minn Distinguished 
Service Professor in the Graduate School, Uni- 
versity of Minnesota (1, 1923) 

Schales, Otto, D Sc Ochsner Clinic, Prytama and 
Aline Sts , New Orleans, La Director of Chemical 
Research, Ochsner Foundation , Director of the 
Biochemical Laboratory, Ochsner Clinic, As- 
sistant Professor of Biochemistry, Tulanc 
University School of Medicine (2, 1944) 
Scharles, Frederick H , M D 213 E Franklin, 
Silver Spring, Md (5, 1935) 

Schattenberg, Herbert John, M S , M D Labora- 
tory of Clinical Pathology, 220-222 Medical 
Arts Bldg , San Antonio, Texas Director (4, 
1940) 

Schenken, JohnR.MD Umv of Nebraska Col- 
lege of Medicine, Omaha, Neb Professor of 
Pathology and Bacteriology (4, 1942) 

Scherp, Henry W , M S , Ph D Umv of Roches- 
ter School of Medicine and Dentistry, 260 Crit- 
tenden Blvd , Rochester 7, N Y Associate Pro- 
fessor of Bacteriology and Immunology (6, 
1940) 

Schick, Bela, M D 17 E 84th St , New York 
City Pediatrician, Ml Sinai Hospital, Sea View 
Hospital (6, 1924) 

SchifTrin, Milton J , MS, Ph D Hoffmann- 
LaRoche, Inc 919 N Michigan Ave , Chicago 
11, HI Research Consultant (1, 1943) 

Schlenk, Fritz, Ph D Science Hall, Iowa State 
College, Ames Professor of Bacteriology (2, 
1942) 

Schlesmger, M J , Ph D , M D Beth Israel 
Hospital, 330 Brookline Ave , Boston, Mass 
Assistant Professor of Pathology, Harvard Medi- 
cal School, Director of Pathology, Beth Israel 
Hospital (4,1942,6,1921) 

Schlomovitz, Benjamin H , M D 1210 Majestic 
Bldg , 231 W Wisconsin Ave , Milwaukee, Wis 
Director, Clinical and Research Laboratory, 


Veterans Administration Hospital, Wood, Wis- 
consin (1, 1919) 

Schlumberger, Hans G , M D Ohio State Uni- 
versity School of Medicine, Columbus ls- 
sociate Professor in Pathology (4, 1945) 
Schmeisser, Harry C , M D University of 
Tennessee, Memphis Professor of Pathology 
(4, 1937) 

Schmidt, Carl F , M D Medical School, Uni- 
versity of Pennsylvania, Philadelphia Pro- 
fessor of Pharmacology (1, 1929, 3, 1924) 
Schmidt, C Robert, Ph D , M D Hertzler 
Clinic, Halstead, Kan Resident Surgeon Major 
(MC) A U S (1, 1940) 

Schmidt, Gerhard, M D Boston Dispensary, 
25 Bennett St , Boston, Mass Senior Research 
Fellow, Tufts College Medical School (2, 1939) 
Schmidt, Leon H , M S , Ph D Christ Hospital, 
Institute for Medical Research, Cincinnati, O 
Dnecloi of Reseat ch, 1 ssociate Research Piofes- 
sor of Biochemist! y, College of Medicine, Uni- 
versity of Cincinnati (2, 1936,3, 1946) 

Schmitt, Francis Otto, Ph D Dept of Biology, 
Massachusetts Institute of Technology, Cam- 
bridge Professor of Biology (1, 1930) 
Schmitt, Otto H , Ph D Department of Pin sics, 
University of Minnesota, Minneapolis 14 ls- 
socialc Professor of Zoology and Physics (1, 
1947) 

Schnedorf, Jerome G ,M D ,Ph D 3111 \rgonnc 
Circle, Santa Barbara, Calif (1, 1941) 
Schneider, Edward C , Ph D , Sc D , M P E 25 
Gordon Place, Middletown, Conn Professor 
Emeritus of Biology, Wesleyan Unneisily 
(1,1912,2,1912) 

Schneider, Howard A , M S , Ph D The Rocke- 
feller Institute for Medical Research, 66th Street 
and York Avenue, New York 21, N 1 1s- 

sociatc (5, 1917) 

Schncierson, S Stanley, M D Mount Sinai Hos- 
pital, 2 East 100th St , New York 29, N Y lsso- 
ciale Bacteriologist (6, 1946) 

Schoenbach, Emanuel B , M D Johns Hopkins 
School of Hygiene, 615 N Wolfe St , Baltimore, 
Md Associate Professor of Preventive Medicine 
(6, 1941) 

Schoepfle, Gordon M , AM, Ph D Washington 
University, School of Medicine, St Louis, Mo 
Assistant Professor of Physiology (1, 1943) 
Scholander, P F , hi D , Ph D Department of 
Zoology, Swarthmore College, Sw utkmorc, Pa 
Research Biologist (1, 1947) 

Schradieck, Constant E , M D S25 Clialkstone 
Ave', Providence, R I Director, Pathological 
Department, Homeopathic Hospital of Rhode 
Island (6, 1921) 

Schreiner, Oswald, M S , Ph D Bureau of Plant 
Industry, U S Department of Agriculture, 
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Washington 25, D G Chief, Division of Soil 
Fertility Investigations (2, 100S) 

Schroedcr, E F , 3M S , Ph D G D Scarlo A 
Co , P 0 Bo\ 5110, Chicago SO, 111 Research 
Biochemist (2, 1938) 

Schroedcr, Henry 1,MD Hy perlcnsion Divi- 
sion, Depirtmuit of Intern il Mcdiuuo, Wish- 
mgton Umveiaity, 610 S Kingshighway , St 
Louis 10, Mo (1, 1917) 

Schubert, Maxwell, 1 M , Ph D Department of 
Therupeutics, X V U College of Medicine, 177 
First Vienne, New York 10, X \ Riseaieh 
Usociate in Tlurapoutice (3, 1917) 

Schuck, Cecelia, Ph D Purdue University, 
Lafayette, Ind Professor of Nutrition, De- 
partment of Home economics (3, 1911) 

Schultz, Edwin William, M D 713 Cooksey Lane, 
Stanford University, Cilif Professor of Bac- 
teriology and Experimental Pathology (-4, 1927, 
6, 192S) 

Schultz, W H , Ph D 3102 IStli St , X W , Wish- 
mgton, D C Professor of Pharmacology, Emeri- 
tus, Uniursity of Maryland (1, 1907 , 3, 1909) 
Schultze, Max O , Ph D Div lsionof Vgricultural 
Biochemistry , Univ of Mmnesot i, St Paul S, 
Minn Professor (2, 193S) 

Schweizer, Malvina, Ph D Washington Square 
College of Vrts and Sciences, Non York Uni- 
versity, New York, N Y Instructor in Biology 
(1, 1944) 

Schwtmraer, Sigmund, M S , Ph D Lnzvmo Re- 
search Laboratorv , S00 Buch in in Street, Albanv 
G, Calif Chemist, U S Depirtmcnt of Vgri 
culture, U S Bureau of Vgricultural uid 
Industrial Chemistry (2, 1917) 

Scott, Charles Covert, Ph D , M D The Lilly 
Research Laboratories, Eli Lilly ind Company, 
Indianapolis 6, Ind Pharmacologist (3, 1945) 
Scott, David Alymer, M A , Ph D Connaught 
Laboratories, University of loronto, Toronto 
o, Ontario, Canada Research Member (2, 1935) 
Scott, Ernest L, PhD 64 South St, Bogota, 
\ r J Associate Prof essor of Physiology, Emeri- 
tus, Columbia University (1, 1914, 2, 1915) 
Scott, Frederick Hughes, Ph D , Sc D , MB 
University of Minnesota, Minneapolis Profes- 
sor of Physiology, Emeritus (1, 190S, 2, 1909) 
Scott, John C , Ph D Hahnemann Medical 
College, Philadelphia, Pa Professor of Physi- 
ology and Head of the Department (1, 1936) 
Scott, R W , A M , M D City Hospital, Cleve- 
land, O Professor of Clinical Medicine, West- 
ern Reserve University, Physician-m-chief, 
Cleveland City Hospital (1, 1917 , 3, 1917) 

Scott, V Brown, Ph D , M D Inlow Clinic, Shel- 
b> ville, Ind Internist, Division of Medicine 
(1. 1941) 

Scott, W J Merle, MD University of Roches- 


ter Medical School, Rochester, N Y Asso- 
ciate Professor of Surgery (1, 1925) 

Scott, W W ,Ph D , M D Brady Urological Inst , 
The Johns Hopkins Hospital, Baltimore 5, Md 
(1, 1913) 

Scudt, John Vincent, PhD Pyridium Corpora- 
tion, Nepera Park, Yonkers 2, N Y Director 
of Reseat ch (2, 1912, 5, 1945) 

Seager, Lloyd D , M S , M D Woman’s Medical 
College of Pennsylvania, East Falls, Phila- 
delphia Professor of Pharmacology and Toxicol- 
ogy (3, 1939) 

Scaiock, Robert R , Ph D Iowa State College, 
Ames Associate Professor of Chemistry (2, 
1910, 5, 1941) 

Seastonc, C V , Jr , M D University of Wis- 
consin Medical School, Madison Professor of 
Medical Bacteriology (G, 1939) 

Sebrcll, W H , Jr , M D National Institute of 
Health, Bethesda, Md Chief, Division of 
Physiology (2,1938,5,1937) 

Seecof, David P,MD 1970 Daly Ave , Bronx, 
New Vork City (4, 1927) 

Seegal, David, M D Welfare Island, New York 
City Director, Research and Clinical Service, 
First Division, Gohhiater Memorial Hospital, 
Issociote Professor of Medicine, Columbia 
University (6, 1030) 

Seegcrs, Waller H , Ph D Wayne Umveraitv 
College of Medicine, Detroit 26, Mich Profes 
sor of Physiology (1, 1917, 2, 1941) 

Seevers, Maurice Harrison, Ph D , MD 
University of Michigan School of Medicine, Ann 
Vrbor Professor of Pharmacology and Chair- 
man of the Department (1, 1933 , 3, 1930) 
Segaloff, Albert, M D -Vlton Ochsner Medical 
Foundation, 3503 Pry tama St , New Orleans, La 
Director of Endocrine Research (4, 1946) 
Seibert, Florence B , Ph D , Sc D , LL D Henry 
Phipps Institute, University of Pennsylvania, 
7th and Lombard Sts , Philadelphia Asso- 
ciate Professor of Biochemistry (2, 1925) 
Seidell, Atherton, M S , Ph D 2301 Connecticut 
Ave , Washington, D C Special Expert, 
National Institute of Health (2, 1924) 

Seifter, Joseph, M D Wyeth Institute of Applied 
Biochemistry, Philadelphia, Pa Chief Pharmacol- 
ogist (3, 1940) 

Seifter, Sam, M S , Ph D 350 Henry St , Brook- 
lyn 2, N Y Assistant Professor of Biochemistry, 
Long Island College of Medicine (2, 1946) 
Selkurt, Ewald E , Ph D School of Medicine 
Western Reserve University, Cleveland 6, O 
Senior Instructor m Physiology (1, ig45) 

Sclle, Wilber Arthur, PhD Medical School, 
University of Texas, Galveston Professor of 
Physiology (1, 1938) 

Sellers, E A, MD Department of Phaima 
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cology, University of Toronto, Ontario, Canada 
Assistant Professor (1, 1947) 

Selye, Hans, M D , Ph D , D Sc , F R S (c ) 
Inst of Experimental Medicine and Surgery, 
Umv of Montreal, Montreal, Canada Professoi 
and Director (1, 1934) 

Sendroy, Julius, Jr , M A , Ph D Mercy Hospi- 
tal, 2537 Prairie Ave , Chicago, 111 Professor of 
Chemistry and Chairman of the Department of 
Experimental Medicine, Loyola University School 
of Medicine (2, 1928) 

Sevag, M G , Ph D Department of Bacteri- 
ology, University of Pennsylvania School of 
Medicine, Philadelphia Assistant Professor of 
Biochemistry m Bacteriology (6, 1941) 
Sevnnghaus, Elmer L , MA, M D iioiTmann- 
LaRoche, Inc , Nutley 10, N J Duectoi of 
Clinical Research, Consultant m Endocnnology 
and N utu lion, Gouveincui Hospital, New Yoih 
City (2, 1923, 5, 1939) 

Shaffer, Morns F , D Phil Department of Pathol- 
ogy and Bacteriology, School of Medicine, Tuhne 
University of Louisiana, New Orleans issociate 
Professor (4, 1939, 6, 1937) 

Shaffer, Philip A , Ph D Washington University 
Medical School, St Louis 40, Mo Distinguished 
Service Professor of Biological Chemistry, Mem- 
ber National icadcmy of Sciences (2, 190G, 5, 
1935) 

Shanes, Abraham M , MS, Ph D Dept of 
Physiology and Biophysics, Georgetown Umv 
School of Medicine, Washington 7, D C (1, 1946) 
Shank, Robert E , M D The Public Health 
Rescai cli Institute of The City of New hoik, 
Inc Foot of East 15th Street, New YoiK 9, 
N Y issociate, Division of Nutrition and 
Physiology (2, 1947) 

Shannon, James A , Ph D , M D Squibb Insti- 
tute for Medical Research, New Brunswick, N J 
Director, Squibb Institute for Medical Research 
(1,1933,3,1945) 

Shapiro, Herbert, Ph D National Institute of 
Health, Bethesda 14, Md (1, 1937) 

Sharpless, George R , M S , Sc D Lederlc 
Laboratories, Pcail River, N Y Research 
Biochemist (5, 1942) 

Shaw, J C , hi S , Ph D Depaitment of Dairy 
Husbandry, University of Mniyland, College 
Park, hid Professor (1, 1947) 

Shaw, Myrtle, M S , Ph D 11 S Lake Ave , 
Albany, N Y Senior Bacteriologist, Division 
of Laboratories and Research, New York State 
Department of Health (6, 1937) 

Shay, Harry, M D Samuel S Fels Fund, Medical 
Tower, Philadelphia, Penna Director, Medical 
Research Laboratory (1, 1944) 

Shear, Murray, J , Ph D National Cancer In- 
stitute, Bethesda, Md Chief Biochemist and 
Chairman, Chcmothei apy Section (2, 1930) 


Sheard, Charles, A hi , Ph D Mayo Foundation, 
Rochester, Minn Chief of the Division of 
Physics and Biophysical Research and Professor 
of Physiological Optics and Biophysics, Univer- 
sity of Minnesota (1, 1925) 

Sheehan, Donal, MD, D Sc New York Uni- 
versity College of Medicine, First Ave , New 
York City Professor of Anatomy and Director 
of Anatomical Laboratories (1, 1938) 

Shelley, Walter Brown, Ph D 1214 Perkins St , 
Chester, Pa Univci sity of Pennsydvania Medi- 
cal School Instructor of Physiology (1, 1946) 
Shcnun, David, A M , Ph D Columbia University, 
College of Physicians and Surgeons, 630 W 168th 
St , New York City Assistant Professor of Bio- 
chemistry (2, 1914) 

Sheppard, Fay, hi S University' of Oklahoma 
Medical School, Oklahoma City Instructor in 
Biochemistry (2, 1936) 

Sherman, Henry C , A hi , Ph D , Sc D Colum- 
bia University, New York City Mitchell Pro- 
fessor Dmcntus of Chemistry, Member, National 
Academy of Sciences (1, 1923 , 2,1906 , 5, 1933) 
Sherwin, Carl Paxson, Sc D , hi D , Dr P II , 
LL D 6 Carstensen Rd , Scarsdale, N Y 
Director of Metabolic Service, St Vincent's 
Hospital, Issociate Physician, French Hospital 
(1, 1919, 2, 1917) 

Sherwood, Noble P , Ph D , hi D 1S01 Indiana 
St , Lawrence, Ivan Professor of Bacteriology, 
University of Kansas (G, 1928) 

Sherwood, Thomas Cecil, hi \, PhD, MD 
1S24 Robert St , New Orleans, La Southern 
Biptist Hospital Staff Member, Internal Medi- 
cine (1, 193S) 

Shettles, Landrum B , Ph D , M D College of 
Physicims md Surgeons, Columbia Prcsby - 
tennn Medic il Center, Box 330, l>22 W 16Stli 
St , New York City (1, 1946) 

Shideman, Frederick E , B V , Ph D Dept of 
Pharm icology , University of Michigan, Ann 
Arbor Inslructoi of Pharmacology (3, 1914) 
Shimkin, Michael Boris, M D University of 
Cilifoima Medic il School, San Frtneisco 
Duectoi, Laboialoi ij of Expci imcnlal Oncology 
(i, 1910) 

Shipley, Reginald A , hi D Western Reserve 
Umveisity School of Medicine, Clevelmd 6, 0 
issistant Piofcssor of Medicine (1, 1945) 
Shipley, Robert E , hi D Lilly Laboratory for 
Clinical Reseirch, Indianapolis City Hospitil, 
Indianapolis, Ind (1, 1945) 

Shlaer, Simon, hi V, PhD Box 1663, I os 
Alamos, New Mexico (1, 193S) 

Shock, Nathan W , Ph D Section on Gerontol- 
ogy, U S Public Health Seivice, Baltimore 
City Hospit ils, Biltimore 24, hid Chief, 
Section on Guontoloyy, L S Public Health 
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Struct, AaLonaflnMuk of Health, Belhcsda, 
1 Id (1, I'M-’) 

Shoemaker, Harold A , MS, Pli D University 
of Oklnhom i School of Muheino, SOI E 13th St , 
Oklahoma City Issistant Dean, Professor of 
Pharmacology (3, 19 U) 

Shope, Richard C , M D Depirtment of Anmnl 
ind Phut P’thology, The Rockefeller Institute, 
Princeton, N J Member (1, 1931) 

Shorr, Ephraim, B V , M D Tin New Voik IIos 
ptlal, 525 Li-4 GSth St , Niw York City Usist 
ant Pioktsor of Medicine Cm mil Unueisity 
Medical College, t ssistanl {Rending Physician, 
Tilt Vui 5 in A Hospital (1, 1031,3, 1012) 
Shvrartzman, Gregor y, MD 230 E 50th St, 
Yen York City Head of Department of Bac- 
teriology, Mount Sinai Hospital, Cluneal Pro- 
fessor of Bacteriology, Columbia University 
(4, 1929, 6, 1930) 

Sichel, F J M , So M , Pli D College of Medi- 
cine, University of Vermont, Burlington Asso- 
ciate Pronssor of Physiology (1, 1939) 

Sickles. Grace M,B 1 2201 Twelfth St , Troy, 

N Y Issoctatc Bacteriologist, Division of 
Laboratories and Research, New York Stale 
Department of Health (C, 1932) 

Sickles, Gretclicu It , A B Division of Labora- 
tories and Research, New York State Depart- 
ment of Health, Albany, N Y issislant 
Bacteriologist (G, 1937) 

Siebenmann, Charles O , Cli L , D Eng Con- 
naught Medic il Research Laboratories, Umv of 
Toronto, Toronto 5, Ontario, Cuiadi Research 
lss ociate (3, 1910) 

Stebert, Walter J, MD Dcl’iul Ilospitil, St 
Louis 13, Mo Director of I aboratoncs and 
Pathologist of DcPaul and Lutheran Hospitals, 
St Louis, and of St Joseph Hospital, 1 lion. Ill , 
St Elizabeth's Hospital, Belleville, 111, St 
Francis Hospital, Washington, Mo (1, 1932) 
Silberberg Martin, M D Snodgras Laboratory of 
Pathology, City Hospitil, 1130 Cirrol St , St 
Louis 4, Mo Instructor m Pathology, Wash- 
ington University, School of Medicine (4, 
1944) 

Silberberg, Ruth, M D Snodgras Laboratory of 
Pathologa, City Hospital, 1430 Carroll St , St 
Louis 4 ( Mo Instructor m Pathology, II ashmy 
ton Umicrsity, School of Medicine (4, 1944) 
Silvette, Herbert, M S , Ph D University of 
Virginia Medical School, University ichng 
Bead of Pharmacology (1, 1933 , 3, 1940) 
Simon, Frank A, MD 332 West Broadway, 
Louisville, Ky (6 1934) 

Simonds, James P , Ph D , M D Northwestern 
University Medical School, 234 E Pearson St , 
Chicago 2, 111 Emeritus Professoi of Pathology 
(1. prior to 1920) 


Simonson, Ernst, M D c/o Laboratory of Physi- 
ologic il Hygiene, St tdmm South Tower, Um 
versity of Mmnesoti, Minneapolis 11 Associate 
Profissor of Physiology (1, 1911) 

Simpson, Miriam E , M A , Ph D , M D Div of 
Vintoniy , Umv of Cihf , Berkeley, Calif Pro- 
fessoi of Inatomy (1, 191b) 

Sinclair, Robert Gordon, Ph D , F R S C 
Queen’s University , Kingston, Ont , Canad i 
Professor of Biochemistry (2, 1931) 

Sizer, Irwin W , Pli D Massachusetts Institute of 
Technology, Cunbridge 1 ssociate Professor of 
Physiology (1, 1911) 

Skinner, John Taylor, MS, PhD c/o The 
Grapettc Co , Camden, Arkansas Chief Chemist 
(2,1916) 

Slaughter, Donald, M D Umv of South Dakota, 
School of Medicine, Vi rnullion, S D Dean 
(3, 193S) 

Slonaker, James R , Ph D 334 Kingsley Ave , 
Palo Alto, Calif Professor of Physiology, 
Lcland Stanford Junior University (1, 1917) 

Sniudcl, Joseph Edwin, M D Department of 
Virus and Rickettsial Diseases, Army Medical 
Dep u Uncut, Research and Graduate School, 
Washington 12, D C Scientific Director (4, 
1910, G, 1937) 

Small James C , M D 101 S 39th St , Phil 
adilplna, Pa 1 ssociate in Medicine, Graduate 

School of Medicine, University of Pcnnsylmnia 
(1, 1927) 

Smetana, Hans r , M D Vrmv Institute of P i- 
thology , 7th St , and Independence Ave , Wash 
inglon 25, D C (4, 1931) 

Smith Arthur H , M S , Ph D Wayne Umver 
sity College of Medicine, Detroit26, Mich Pro 
fessor of Physiological Chemistry (1, 1923, 
2, 1921,5, 1933) 

Smith, Austin Edward, M D , C M , M Sc (Med ) 
American Medical Association, 535 N Dearborn 
St , Chicago, 111 Secretary of the Council on 
Pharmacy and Chemistry, 1 mcrican Medical 
Issvciation, Professorial Lecturer, Dept of Phar 
macology, Iniuersitg of Chicago (3, 1942) 

Smith, Clarence A , MS, Ph D Standard 
Brands, Inc , 595 Madison Ave , New York City 
Technical Duecloi, Agncullural Dcpailment 
(1, 1921) 

Smith, David T Duke Hospital, Durham, N C 
(5, 1943) 

Smith, Dietrich Conrad, \ M , Ph D University 
of Maryland School of Medicine, Lombard and 
Greene Sts , Baltimore Associate Professor of 
Physiology (1, 1937) 

Smith, Douglas C , M S , Ph D Department of 
Phvsiologv , St Louis Universitv School of Medi- 
cine St I-ouis 4, Mo Senior Instructor (1, 
1947) 
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Smith, Elinor Van Dorn, Ph D 5 Middle St , 
Hadley, Mass Associate Professor of Bade) i- 
ology, Smith Collage (6, 1940) 

Smith, Elizabeth R B , Ph D c/o Dr Paul K 
Smith, 1335 H St , N W , Washington 5, D C 
(2, 1938) 

Smith, Emil L , Ph D School of Medicine, Umv 
of Utah, Salt Lake City 1, Utah Associate Pio- 
fessor of Biochemist) y (2, 1946) 

Smith, Erma A , MV, Ph D , M D College 
Station, Durham, N C (1, 1928) 

Smith, George H , M A , Ph D , M A (hon ), 
Sc D School of Medicine, Yale University, 
New Haven, Conn Professor of Immunology 
and Assistant Dean, Chairman, Department of 
Bacteriology, Yale University (6, 1918) 

Smith, H P , M S , M D Columbia Umv , Coll 
of Physicians and Surgeons, 630 West 16Sth St , 
New York 32, N Y Dclafield Profcsso) of 
Pathology (1, 1937, 4, 1925) 

Smith, Homer W , M S (hon ), Sc D 477 First 
Ave , New York City Professor of Physiology, 
New York University College of Medicine, 
Member, National Academy of Sciences (1, 
1923, 2, 1930) 

Smith, Janice M , MS, Ph D Department of 
Home Economics, Umveisity of Illinois, Urbana, 
111 Professoi and Chief of Nulnhon (5, 1947) 
Smith, John R , \ M , M D Washington Uni- 
versity School of Medicine, St Louis 10, Mo 
Assistant Professor of Medicine (1, 1947) 
Smith, Lawrence Weld, M D 119 E 26th St , 
New York 10, N Y (4, 1927) 

Smith, Lee Irvin, A M , Ph D School of Chemis- 
try, University of Minnesota, Minneapolis 
Professor and Chief, Division of Organic Chem- 
istry (2, 1942) 

Smith, Margaret Cammack, A M , Ph D El En- 
canto Estates, Tucson, Arizona (2, 1935 , 5, 1933) 
Smith, Maurice I , M D National Institute of 
Health, Bethesda 14, Md Chief Pharmacol- 
ogist, U S Public Health Set vice (1, 1920, 
3, 1916) 

Smith, Paul K , Ph D Department of Pharma- 
cology and Therapeutics, George Washington 
Umv School of Medicine, 1335 II St , N W , 
Washington 5, D C Piofessoi of Phai macology 
and Executive Office) of the Depailmenl (2, 
1937,3, 1937) 

Smith, Paul W , hi S , Ph D School of Medicine, 
University of Oklahoma, 801 E 13th St , Okla- 
homa City Assistant Professor of Pharma- 
cology (1, 1933) 

Smith, Philip Edward, M S , Ph D 630 W 168th 
St , New York City Professor of Anatomy, 
Columbia University, Member of the National 
Academy of Sciences (1,1923) 

Smith, Ralph G , M D , Ph D Tulane University, 


Station 20, New Orleans, La Professor of Phar- 
macology (3, 1929) 

Smith, R Blackwell, Jr , B S , M S , Ph D Medi- 
cal College of Virginia, Richmond 19, Va 
Lecturer m Phai macology (3, 1944) 

Smith, Sedgwick E , Ph D Dept Animal Hus- 
bandry, Cornell University, Ithaca, N Y Ani- 
mal Physiologist (5, 1945) 

Smith, Susan Gower, M A Duke University, 
Durham, N C Associate, Department of Medi- 
cine and Nutrition, School of Medicine (5, 1939) 
Smith, Sybil L , A M Principal Experiment Sta- 
tion Administrator, Office of Experiment Sta- 
tions, U S D A , Washington, D C (5, 1940) 
Smith, Wilbur Kenneth, M D University of 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Asso- 
ciate Professor of Anatomy (1, 1939) 

Smith, Willie W , M A , Ph D Bethesda, Md 
Associate Physiologist, National Institute of 
Health (1, 1941) 

Smithburn, Kenneth C , M D Yellow Fever Re- 
search Institute, P O Box 49, Entebee, Uganda, 
British East Africa Staff Member, Interna- 
tional Health Division of The Rockefeller Foun- 
dation (6, 1937) 

Smolens, Joseph, B S Wyeth Research Inst , 
900 N Broad St , Philadelphia, Pa Head, Dept 
of Immunology (G, 1943) 

Smythe, C V , M S , Ph D 5000 Richmond St 
Philadelphia, Pa Head of Biochemistry, Rohm & 
Haas Company (2, 1934) 

Snell, Albert M , M D Mayo Clinic, Rochester, 
Minn Head of Section on Medicine at Mayo 
Clinic, Professor m Medicine, Mayo Foundation 
Graduate School, University of Minnesota 
(4, 1930) 

Snell, Esmond E , M A , Ph D University of 
Wisconsin, Madison 6 Professoi of Biochem- 
istry (2, 1942, 5, 1946) 

Snyder, Charles D , MS, Ph D 4709 Ixesw lek 
Rd , Baltimore 10, hid Professor Emeritus of 
Experimental Physiology, Johns Hopkins Umv 
(1, 1907) 

Snyder, Franklin Faust, MD Boston L}ing-In 
Hospital, Boston, Mass (1, 1936) 

Sobel, Albert E, Ch E , MA, PhD Jewish 
Hospital of Brooklyn, Prospect Place and Classon 
Ave , Brooklyn, N Y Director of Chemical 
Labo) atones, Jewish Hospital of Brooklyn, 1 d- 
juncl Piofessoi of Chemisliy, Polytechnic Insti- 
tute of Biookh/n (2, 1939) 

Sobotka, Harrj H , Ph D Mount Sinai Hospital, 
Fifth Ave and 100th St , New York City 
Head, Department of Chemistry (2, 1932, 5, 
3.933) 

Solandt, Donald Young, M A , M D , Ph D Um- 
veisitj of Toronto, Toronto, Out , Canada 
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Profu'Or of Physiology m chanjeoj Biophy-n, s, 
Faculty oj Medium., Ptotcssor of Physiological 
Hygiene and I had of Dc pm taunt, Si /tool of 
llyyunc (1, 1037) 

Soley, May o H , MD University of Cihfornn 
Medical School, The Medical Center, San Fran- 
ti-to Issocialc Projcssor of Medicine and 
Assistant Dean (1, 1913) 

Sollmann, Torald, M D Se D , LL D School of 
Medicine, Western Reservo University, 2109 
Idelbert Rd , Cleveland, 0 Dean and Professor 
cf Pharmacology and Materia Mtdica, Emeritus 
(l, 1902 , 2, 1908, 3, 190S) 

Solotorovsky, Morris, M S 203 M ith St , 
PDiufteld, X J Merck Institute foi l hern 
puttie Research , Raima i/, \ I (6, 1910) 
Somog) i, Michael, PhD 216 S Kingshighvvay, 
St Louis, Mo Biochemist, Jewish Hospital 
o f St Louis (2, 1927) 

Soshin, Samuel, M D , MA, PhD Miclnel 
Reese Hospital, 29th St and Eli is Vve , Chiogo 
lb, 111 Medical Director and Director of Rt 
search Institute, Michael Reese Hospital, Dean, 
Michael Reese Hospital Postgraduate School, 
Projcssoruxl Lecturer m Physiology, Inuerstty 
of Chicago (1,1930 , 5,1933) 

Soule, Malcolm H , Sc D , LL D University of 
Michigan, Ann Arbor Professor of Bacteriol- 
ogy, and Chairman of the Department of Bacteri- 
ology (4, 1927, 6, 1925) 

Spam, Will C , M D , F V C P 110 E 53rd St , 
New York City Clinical Professor of Medicine, 
Post Graduate Medical School, Columbia Uni 
easily (6, 1923) 

Speaiman, C R , M V , Pli D Dept of Physiology 
Lmv of Pennsylvam i School of Medicine, Phila- 
delphia, Pa (1, 1940) 

Specht, Hemz, Ph D National Institute of 
Health, Rockville Pike, Bethesda, Md tsso- 
ciale Research Physiologist (1, 1941) 

Sperry, Roger W , Ph D Dept of Anatomy , Uni- 
versity of Chicago, Chicago 37, 111 (1, 1945) 

Sperry, Warren M , M S , Ph D 722 W 16Sth St , 
Hew York City Principal Research Biochemist, 
h'cw York Stale Psychiatric Institute (2,1929, 
5, 1933) 

Spiegel, Ernest A , M D Temple University 
School of Medicine, Broad and Ontario Sts , 
Philadelphia, Pa Professor of Experimental 
Neurology (1, 1936) 

Spiegel-Adolf, Mona, M D Temple University 
School of Medicine, Broad at Ontario Sts , 
Philadelphia, Pa Professor and Head of De- 
Pertinent of Colloid Chemistry (2, 1933) 
Spiegelman, Sol, Ph D Washington Umv School 
of Medicine, St Louis, Mo Instructor m Bacten- 
olo M (1, 1946) 

Spies, Tom D , M D Hillman Hospital, Bir- 


niingli im, A1 1 Director, Nutrition Clinic 
(3, 1911, 1, 1910, 5, 193S) 

Spink, Wesloy W , M D University of Minnesota 
Hospital, Mtnneipolib lssociate Piofcssor of 
Medicine, University of Minnesota Medical 
School (3, 1910, 1, 1910, G, 1910) 

Spohn, Adelaide, M S , Ph D Elizabeth McCor- 
mick Memorial Fund, SIS N Dearborn St , 
Chicago, 111 (5, 1933) 

Spoor, Herbert J , Ph D Captain, MC, AUS 
Medical Department Field Research Labora 
tory, lort Ivno\, Ky Research physician (1, 
1915) 

Sproul, Edith E , M D Dept of Pathology, Amer- 
icmUntv of Beirut, Beirut, Lebanon Professor 
of Pathology (i, 1911) 

Sprunt, Douglas H , M D , M S Umv of Tennes- 
see, Memphis Professor of Pathology (4, 1934, 
6, 1930) 

Stadie, William C, MD S21 Maloney Clinic, 
3Gth and Spruce Sts Philadelphia, Pa Pro- 
fessor of Research Medicine, University of Penn- 
sylvania (2, 1922) 

Stanley, Wendell M .MS, Ph D , So D , LL D 
Rockefeller Institute for Medical Research, 
Princeton, X J Member, Mcmbei, National 
icademy of Sciences (2, 1930) 

Sfannard, James Newell, Ph D National In- 
stitute of Health, U S Public Health Service, 
Bethesda II Md Scnioi Pharmacologist (1, 
193S) 

Stare, Fredrick J , Ph D , M D 695 Huntington 
Ave , Boston 15, Mass Professor of Nulntwn, 
Hareaid Univusity (2, 1937 , 5, 1912) 

Starr, Isaac, B S , M D S17 Maloney Clinic, Hos- 
pital of the Lmversity of Pennsylvania, Phila- 
delphia Dcanof the Schoolof Medicine, Professor 
of Therapeutic Research (1, 1929,3, 1942) 
Stavraky, George W , M D , C M , M Sc Medi- 
cal School, University of Western Ontario, 
London, Ont , Canada Associate Professor of 
Physiology (1, 1937, 3, 1944) 

Stead, Eugene A , Jr M D Department of 
Medicine, Duke Lmversity, Dm ham, X C 
(I, 1945) 

Stearns, Genevieve, Ph D College of Medicine, 
State University of Iona, Iona City Research 
Professor of Pediatrics (2, 1932 , 5, 1937) 

Steel, Matthew, Ph D Long Island College of 
Medicine, 350 Henry St , Brooklyn, N Y Pro- 
fessor of Biological Chemistry (2, 1909) 

Steele, J Murray, M D Third (NYU) Re- 
search Division Goldnater Memorial IIosp , 
Welfare Island, Xen York City' Associate Pm 
fessor of Medicine, New Yoi L Unweisity, 
Dtrectoi 3rd (Yew York Unuersity) Medi- 
cal Division of Welfare Hospital (1, 1936) 
Steenbock, Harry, MS, Ph D , Sc D Umver- 
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sity of Wisconsin, Madison Professor of Bio- 
chemistry (2, 1912, 5, 1933) 

Steggerda, F R , M A , Ph D 416 Natural His- 
tory Building, University of Illinois, Urbana 
Associate Professoi of Physiolotjy (1, 1934) 

Stehle, Raymond Loins, A M , Ph D Faculty of 
Medicine, McGill University, Montreal, Canada 
Professor of Pharmacology (2, 1920, 3, 1922) 

Steigmann, Frederick, M S , M D 348 S Hamlm 
Ave , Chicago, 111 Associate m Medicine, Col- 
lege of Medicine, University of Illinois, Asso- 
ciate Attending Physician, Cook County Hos- 
pital (3, 1942) 

Steiman, S E , M A , Ph D , M D 3 Chestnut 
St , Lynn, Mass Assistant Physician, Metro- 
politan State Hospital, Waltham, Mass (1, 
1939) 

■Stein, George J, MS, PhD Aimy Medical 
Center, Washington, D C Chief , Research Sec- 
tion, Veleians Division, Vrmy Medical Depart- 
ment of Research and Graduate School (6, 
1947) 

Stein, William Howard, Ph D The Rockefeller 
Institute for Medical Research, 66th and York 
Ave , New York 21, N Y Associate m Chemis- 
tny (2, 1946) 

Stembach, H Burr, M A , Ph D Dept of 
Zoology, University of Minnesota, Minneapolis 
(1, 1934) 

Steinberg, Bernhard, M D Toledo Hospital Insti- 
tute of Medical Research, Toledo, 0 Director of 
the Toledo Hospital Institute of Medical Re- 
search, Director of Clinical and Morbid Patholog- 
ical Laboratories, The Toledo Hospital, Surgeon, 
U S P H 0 inactive ) (4, 1928, C, 1946) 

Steiner, Paul E , M D The University of Chi- 
cago, Chicago, 111 Associate Professor of Path- 
ology (4, 1939) 

Steinhardt, Jacinto, A M , Ph D 154S East- 
West Highway, Silvei Spring, Md Director of 
Research, Project 6397, j\Iass Institute of Tech- 
nology (2, 1939) 

Steinhaus, Arthur H , MS, Ph D , M P E 
5315 Drexel Ave , Chicago, 111 Professor of 
Physiology, George Williams College, Hyde 
Park (1, 1928) 

Steiten, Marjorie R, PhD Haivard Medical 
School, 25 Shattuck Stieet, Boston 15, Mass 
Research Fellow in Biological Chemistry (2, 
1947) 

Stekol, Jakob A , M A , D Sc The Lankenau 
Hospital Research Institute, Philadelphia 30, 
Pa Associate Membei (2, 1936) 

Stern, Kurt G , Ph D 85 Livingston St , Brooklyn, 
N Y Lecturer m Chemisti y, Polytechnic In- 
stitute (2, 1938) 

Stetten, DeWitt, Jr , M D , Ph D Harvaid 
Medical School, 25 Shattuck St , Boston 15, 
Mass Assistant Piofessoi (2, 1944) 


Stetten, Marjorie Roloff, Ph D Harvard Medical 
School, 25 Shattuck St , Boston 15, Mass Re- 
seat ch Fellow in Biological Chemistry (2, 
1947) 

Stevens, S Smith, Ph D Emerson Hall, Harvard 
University, Cambridge, Mas3 Assistant Pro 
fessor of Psychology (1, 1937) 

Stewart, Dorothy R , MS, Ph D Rockford 
College, Rockford, 111 (1, 1947) 

Stewart, Fred W , M D Memorial Hospital, 
444 E 68th St , New York City Pathologist, 
Associate Professor of Surgical Pathology, Cor- 
nell Medical School, Pathologist, New York 
Slate Department of Public Health, Division of 
Laboratories and Research (4, 1928) 

Stewart, Harold L , M D The National Cancer 
Institute, Bcthesda, Md Chief, Pathology 
Section (4,1936) 

Stewart, Winifred Bayard, M D , M A 1930 
Spruce St , Philadelphia, Pa Professor of 
Neurology, Woman’s Medical College of Penn- 
sylvania (1, 1941) 

Stickney, J Clifford, M S , Ph D West Virginia 
University School of Medicine, Morgantown 
Assistant Professor of Physiology (1, 1944) 

Stiebeling, Hazel K , M A , Ph D United States 
Department of Agriculture, Washington, D C 
Chief, Buieau of Human Nntiilion and Home 
Economics (5, 1933) 

Stier, Theodore J B , Ph D Indiana University' 
Medical School, Bloomington Associate Pro- 
fessor of Physiology (1, 1938) 

Still, Eugene U , Ph D % Strong Cobb & Co , 
2654 Lisbon Rd , Cleveland, 0 (1, 1929) 

Stillman, Ernest G , M D 45 E 75th St , New 
York City (6, 1930) 

Stimmel, Benjamin F , Ph D Rees Stealv Medi- 
cil Research Fund, Ltd , 2001 Fourth Vvenuc, 
San Diego, Calif Rcscaich Biochemist (2, 
1947) 

Stock, Aaron H , M D bchool of Medicine, Um- 
vcisity of Pittsbuigh, Pittsburgh, Penn ls- 
sislanl Piofessor of Bacteriology and Immunol- 
ogy (6, 1947) 

Stockton, Andrew Benton, M D Barracks Dis- 
pensary, U S Naval Supply Depot, Oakland, 
Calif Assistant Clinical Professor of Medicine, 
Stanford Medical School, Commander, (M C ) 
U S N R (3, 1931) 

Stokmger, Herbert B , Ph D 250 Meigs Street, 
Rochester, N Y Chief, Industrial Hvgiene 
Section, \tomic Energv Commission, Rochestei , 
N Y (6, 1947) 

Stokstad, E L Robert, Ph D Lederle Labora- 
tones, Pearl River, N Y Chemist (2, 1947, 
5, 1942) 

Stoland, O O , M S , Ph D 1S45 Learnard Ave , 
Laurence, Ivan Professor of Physiology and 
Pharmacology, University of Kansas (1, 191o) 
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Stone, William E , Pli D Dcp irtment of 
Phssiology , Unneroitv of Wisconsin, Mulison 
Usistant Profmoi of Physiology (1, 1915) 
Stormont, Robert T , Ph D,MD Medical Divi- 
Mon, Food and Drug Vdmiinstrition, Wishing- 
ton,D C (3,1941) 

StomcK, Clara A , M S , Ph D Sdiool of Home 
Economies, Oregon St ite College, Con dim, 
Ore liiocuih. ProfiS'.oi of I oods and Vutn- 
tion (5, 1947) * 

Stotz, Elmer H , Ph D University of Rochester 
School of Medicine md Dentistn , Rochestt r 7, 
\ \ Professor of Chcinistiy (3, 1939) 
Stoughton, Roger W , M S , Ph D Malhnckrodt 
Chemical Works, 3oOO N Second St , St Louis, 
Wo Research Chemist (3, 1939) 

Strong, Frank M , M Y , Ph D Department of 
Biochemistry, University of Wisconsin, Madison 
Issocmh, Professor of Biochemistry (2, 1941) 
Struck, Harold Carl, Ph D School of Medicine, 
The Creighton lumersity, 302 N 1 1th St, 
Omaha 2, Nebr (1, 1940) 

Stuart, Charles A , M Sc , Ph D 372 Lloyd Ave , 
Providence, R I Associate Professor of Biol- 
ogy, Brown Unuerstty (6, 1935) 

Sturgis, Cyrus Cressej, M D Simpson Memorial 
Institute, Ann Yrboi, Mich Director, Thomas 
Henry Simpson Motional I nshluto for Medical 
Research, Chairman, Department of Medicine, 
Unuerstty Hospital, and Professor of Medicine, 
Unuerstty of Michigan (4, 1927) 

Stulzman, Jacob W , Pli D MD Department of 
Pharmacology, Boston limorsiH School of 
Medicine, SO E Concord St , Boston, M iss 
UsociaU Professor of Pharmacology, (I, 191G) 
SubbaRaw, Y , Ph D Lederle Laboratories, Pearl 
River, N Y (2, 1939) 

Sugg, John Y , Ph D Cornell University Medical 
College, 1300 York Vve , New York City 
1 ssocialc Professor of Bacteriology and Im- 
munology (6, 193S) 

Sulkm, S Edward, Ph D Southwestern Medic il 
Foundation, Dallas, Tevus Professor of Buctcri 
ology and Immunology (G, 1944) 

Sullivan, Michael Xavier, Ph D Chemo Medical 
Research Institute, Georgetown University, 
37th <L 0 Sts , N W , Washington, D C Director 
and Research Professor of Chemistry (2, 1909) 
Sulzberger, Marion B , M D 962 Park Yve , New 
Fork 28, N Y Associate Clinical Professor of 
Dermatology and Sy philology, N Y Post Gradu 
ate Medical School of Columbia Umv , Assoc 
Director, Sim and Cancer Unit of V Y Post- 
Graduate Hospital (6, 1936) 

Summerson, William H , M A , Ph D Medical 
Division, Army r Chemical Center, Md Chief, 
Biochemistry Section (2, 1942) 

Sumner, J B, YM, PhD Savage Hall, 


Itlnci, N A Profcssoi of Biochemistry, 
Cornell Unuerstty (2, 1919) 

Sundcrnian, F William, M D , Ph D 2210 
Del uicoy St , Philadelphia 3, Pa Director of 
Laboiaiory of Cluneal Medicine and Piofcssor 
of Clinical Pathology, Temple Unneisily School 
of Medicine (2, 1931) 

Sundstrocm, Edward S , M D University of 
California, Berkeley Professor of Biochemistry 
(2, 1919) 

Sure, Barnett, M S , Ph D University of Arkan- 
sis, Fayetteville Head of Department and 
Professor of Agricultural Chemistry (2, 1923, 
5, 1933) 

Sutherland, George F , CM, M D , M Sc 
Duke University' Sdiool of Medicine, Durham, 
N C (1, 1939) 

Sutton, T Scott, M Sc , Ph D Ohio State Uni- 
versity', Colunihus Professor, Ohio State Uni 
unity, Issociak, Ohio Agricultural Experiment 
Station, Director, Institute of Nutrition and Food 
Technology (5, 1936) 

Svirbely, Joseph L , Ph D Monsanto Chemical 
Co , Cuitril Research Department, 1601 W 
First St , Dayton 7, Ohio Phai macologist (3, 
1915) 

Swain, Robert E , M S , Ph D , LL D 634 
Mirada Ave , Stanford University, Calif Pro- 
fessor Emeritus of Chemistry (2, 1909) 

Swann, Howard G ,M S ,Ph D Dept of Physiol 
ogy, University of Texas Medical School, 
Galveston Issistanl Profcssoi of Physiology 
Captain, Uro Medical Laboiatoi y, Wright Field, 
Dayton, O (1,1940) 

Swanson, Pearl P , M S , Ph D Iowa State Col- 
lege, Ames Professor of Foods and Nutrition, 
Dept of Foods and Nutrition (5, 1933) 
Swanson, William IV , M S , M D 2376 E 71st 
St , Chicago, 111 Issislant Professor of Pedi- 
atries, Northucstcrn University (2, 1938) 
Sweeney, H Morrow, MS, PhD School of 
Medical Sciences, University of South Dakota, 
Vermillion Professor of Physiology and Phar- 
macology and Head of the Department (1, 1939) 
Sweet, J E , A M , M D , Sc D Unadilla, N Y 
Emeritus Professor of Surgical Research, Cornell 
Medical College (1, 1913) 

Swift, Homer, M D , D So SS8 Park Ave , New 
York City Member, Rockefeller Institute for 
Medical Research, Physician to The Hospital of 
The Rockefeller Institute for Medical Research 
(6, 1920) 

Swift, Raymond W , M S , Ph D Pennsylvania 
State College, State College Ptofessor, Depart 
ment of Animal Y utrilion (5, 1934) 

Swingle, Wilbur Willis, Ph D Princeton Univer- 
sity, Princeton, N J Professor of Biology 
(1, 1924) 

Sydenstricker, V P University of Georgia School 
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of Medicine, Augusta Professor of Medicine 
(5, 1944) 

Sykes, Joseph F , M S A , Ph D US Dept of 
Agriculture, Bureau of Dairy Industry, Belts- 
ville, Md Physiologist (I, 1942) 

Syierton, Jerome T , MD Louisiana State 
University School of Medicine, New Orleans 
Head, Department of Miciobiology (4, 1940, 
6, 1947) 

Szego, Clara M, MS, PhD Dcputment of 
Physiological Chemistry, Yale University 
School of Medicine, New Haven, Conn Re- 
search Instructor (1,1946) 

Tabor, Herbert, M D Division of Physiology, 
National Institute of Health, U S Public 
Health Service, Bethcsda 14, Md Senior 
Assistant Surgeon (3, 1947) 

Tainter, M L , M A , M D Sterling-Winthrop 
Research Institute, 33 Riverside Ave , Renns- 
selaer, N Y Director of Research (1, 1929, 3, 
1927) 

Talbot, Samuel Armstrong, AM, MS, Ph D 
Wilmer Institute, Johns Hopkins Hospital, 
Baltimore, Md Instructor in Physiological 
Optics, Johns Hopkins University (1, 1940) 
Taliaferro, William H , Ph D Department of 
Bacteriology, University of Chicago, Chicago, 
111 Ehakim H Moore Distinguished Service 
Professor of Parasitology and Dean of the Divi- 
sion of Biological Sciences (6, 1930) 
Tannenbaum, Albert, M D Michael Reese Hos- 
pital, 29th St & Ellis Ave , Chicago, HI Direc- 
tor, Department of Cancer Research (4, 1942) 
Tarver, Harold, MS, Ph D Division of Bio- 
chemistry, University of California, Berkeley , 
Calif Assistant Professoi of Biochemistry (2, 
1947) 

Tashiro, Shiro, Ph D , M D College of Medicine, 
University of Cincinnati, Cincinnati, 0 Pro- 
fessor of Biochemistry (1, 1913, 2, 1913) 

Tatum, Arthur L , M S , Ph D , M D University 
of Wisconsin, Madison Professor of Pharma- 
cology (1, 1913, 3, 1919) 

Tatum, Edward L , M S , Ph D Yale University, 
New Haven, Conn Professoi of Microbiology 
(2, 1947) 

Tauber, Henry, Ph D V D Research Labora- 
tory, U S Marine Hospital, Staten Island, N Y 
Biochemist, U S Public Health Service (2, 
1933) 

Taylor, Alonzo E , M D General Mills, Inc 

400 2nd Ave S , Minneapolis, Minn Director 
of Research Director Emeritus, Food Research 
Institute, Stanford University (5, 1933) 

Taylor, Alton R , Ph D Parke, Davis Co , 
Detroit 32, Mich Scnioi Research, Research 
Division (2, 1947, 6, 1943) 

Taylor, Craig L , M A , Ph D Dept of Engineer- 


ing, Umv of Calif , Los Vngelcs, Calif Associ- 
ate Professor of Engmeei mg (1, 1945) 

Taylor, Fred A , Ph D 320 E North Ave , N S , 
Pittsburgh, Pa Biochemist, Singer Memorial 
Laboratory (2, 1933) 

Taylor, Haywood M , MS, Ph D Duke Uni- 
versity School of Medicine, Durham, N C 
Associate Professor of Biochemistry and Toxi- 
cology, Biochemist and Toxicologist to Duke 
Hospital (4, 1942) 

Taylor, Henry Longstreet, Ph D University of 
Minnesota, Minneapolis Assistant Professor of 
Physiology (l, 1944) 

Taylor, John Fuller, Ph D Washington University 
School of Medicine, Euclid and Kingshighway, 
St Louis, Mo Assistant Professor of Biological 
Chemistry (2, 1944) 

Taylor, M Wight New Jersey Agricultural Exper 
Station, New Brunsuick Assoc Biochem m 
Nutr , and Assoc Prof of Ayr Biochem , Rut- 
gers Umv (5, 1944) 

Taylor, Norman Burke, MD, FRS (Can), 
MRCS (Eng), LRCP (Lon), FRCS 
(Edin ), FRCP (Can ) University of To- 
ronto, 5, Ontario, Ont , Canada Professor of 
Physiology (1, 1922) 

Taylor, Robert D , M D Clinical Research 
Division, Cleveland Foundation, Cleveland 6, 0 
Member (1, 1945) 

Teague, Robert S , Ph D , M D Dept of Phar- 
macology and Physiology, Medical College of 
Alabama, Birmingham 5, Via Associate Profes- 
sor of Physiology and Pharmacology (3, 1942) 

Templeton, Roy D , B S 5630 South Flores,, San 
Antonio, Texas (1, 1935) 

Ten Broeck, Carl, M D The Rockefeller Insti- 
tute for Medical Research, Department of Ani- 
mal and Plant Pathology, Princeton, N J 
Member (4, 1932, 6, 1924) 

Tepperman, Jay, M D Dept of Pharmacology, 
Syracuse University School of Medicine, Syra- 
cuse, N Y Associate Professor of Pharma- 
cology (1, 1944) 

Terplan, Kornel L , M D University of Buffalo, 
School of Medicine, Buffalo, N Y Professor of 
Pathology (4, 1935) 

Thannhauser, S J , M D , Ph D Pratt Diag- 
nostic Hospital, 30 Beunet St , Boston, Mass 
Professor of Clinical Medicine, Tufts Medical 
School, Associate Chief, Pratt Diagnostic Hos- 
pital (2, 1937) 

Thayer, Sidney Allen, Ph D 1402 S Grand 
Blvd , St Louis 4, Mo Associate Professor of 
Biochemistry, St Louis University School of 
Medicine (2, 1933) 

Theiler, Max, M D Rockefeller Foundation, 
New York City Member of Field Staff (4, 
1938) 
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Tfuencs, Clinton H , AM, M D , Ph D Uni- 
versity of Southern California School of Medi- 
cine, Los Vngeles Professor of Pharmacology 
(3, 192S) 

Thomas, Arthur W , Ph D Columbi i University, 
New York City Professor of Chemistry (2, 
1924) 

Thomas, Bjron H , M S , Ph D low a State Col- 
lege, Ames Professor and Head, Animal 
Chemistry and Nutrition, Iowa Igricultural 
Experiment Station (5, 1933) 

Thomas, Caroline Bedell, M D '1 he Johns Hop- 
kins Hospital, Baltimore, Mil Usociatc Pto- 
fi'.bor of Medicine, Johns Hopkins [ intently 
.School of Medicine (1, 1939) 

Thomas, J Earl, M S , M D Jefferson Medical 
College, Philadelphia, Pa Professor of Physi- 
ology (1, 1922, 3, 1921) 

Thompson, Marvin It , Ph C , Bat , M Ph , 
(Hon) PhD 07 Greenwich Vvi , Stamford, "s 
Conn (3,1941) 

Thompson, Randall L , Sc D , M D Mcdie il Col- 
lege of Virginia, Richmond, Va Issaciate Pro 
fessor of Bacteriology (G, 1937) 

Thompson, William I? , Ph D 1 Dnrrock ltd , 
Delmar, X Y Senior Biochemist, Division of 
Laboratories and Research, A cm Yorl Slate 
department of Health (2 1034) 

Thomson, David Landsborougli, M V , Ph D,, 

F R S C McGill University, Montreal, Canada 
Professor of Biochemistry and Dean of the l acuity 
of Graduate Studies and Research (2, 1929) 

Thorn, George Widmer, M D Peter Bent Brig- 
ham Hospital, Boston, Mass Professor of 
Vcdicine of Harvard University (l, 1939) 

Tillett, William S , M D , Sc D (hon ) Depart- 
ment of Bacteriology, Hew York University 
College of Medicine, 477 First Ave , Hew York 
City Professor of Medicine (G, 1927) 

Tilt, Jennie, M S , Ph D Florida State College 
for Women, Tallahassee Professor of Physio- 
logical Chemistry and Nutrition (5, 1937) 

Tipson, R Stuart, Ph D , D Sc Mellon Institute 
of Industrial Research, University of Pittsburgh, 
Pittsburgh, Pa Senior Fellow, Department of 
Research tn Pure Chcmtstry (2, 1937) 

Tipton, Samuel R , Ph D Department of Zo- 
ology, University of Tennessee, Knoxville 
Professor of Zoology (1, 1940) 

Tisdall, Frederick F , MS, M D , M R C S , 
LRCP (London), F R C P (C ) University 
ofToronto, Toronto, Canada Associate Piofessor 
of Pediatrics, Department of Medicine, C mvcrsily 
of Toronto, Associate Physician, Hospital for 

Sick Children (2,1922,3,1933) 

Tisiow, Richard, M D Schermg Corporation, 
Bloomfield, H J Director of Biological Laboi a- 
lones (l 1944) 


Titus, Harry W , AM, Pli D Lime Crest Re- 
search Lab , RFD ft 1, Newton, H J Technical 
Counsellor and Director of Nutritional Research 
(2, 1929 , 5, 1933) 

Tobias, Julian M , MD University of Chicago, 
Chicago, 111 Instructor tn Physiology On leave 
to Medical Research Laboratory, Edgcwood Ar- 
senal, Md (I, 1944) 

Tocantins, Leandro MnuCs, M D Jefferson Medi- 
cal College, Philadelphia, Pa Associate Pro- 
fessor of Medicine (1, 1939) 

Todhunfer, Elizabeth Neige, M Sc , Ph D , Uni- 
versity of Alabama, University Professor 
of Nutrition (5, 1939) 

Tommies, Gcrrit, PhD Lankenau Hospital, 
Philadelphia 30, Pa Senior Mcmbci, Institute 
for Cancel llescai ch (2, 1931) 

Tolle, Chester D , Ph D Food and Drug Ad- 
ministration, Federal Security Agency, Wash- 
ington, D C Senior Biochemist (5, 1942) 

Toman, James E P , Ph D Dept 1 of Pharma- 
cology uid Physiology, Umv of Utah School of 
Medicine, Salt Lake City (1, 1945) 

Tomlinson, Wray Joseph, M D Fort Logan 
Veteran’s Hospital, Denver, Colorado Chief of 
Labs , Assist Prof of Pathology, Umv of Colo- 
rado School of Medicine (4, 1945) 

Tompkins, Edna H , M D Laboratory of Applied 
Physiology, Yale University, 52 Hillhouse Ave , 
New Haven, Conn Research Associate, Associate 
Professor (f, 1941) 

Toomey, John A , M D , LL B Division of Con- 
tagious Diseases, City Hospital, 3395 Scranton 
Rd , Cleveland, 0 Professor of Pediatrics ( Con 
lagious Diseases), Western Reserve University 
School of Medicine (6, 1943) 

Torda, Clara, Ph D , M D Cornell Medical 
College, Hew Vork Citv Research Fellow m 
Department of Pharmacology (1, 1943 , 3, 
1941) 

Toth, Louis A , M S , Ph D Dept of Physiology, 
Louisiana State University School of Medicine, 
New Orleans 13, La Associate Professoi of 
Physiology (1, 1940) 

Totter, John R , M A , Ph D Umv of Arkansas 
School of Medicine, Little Rock, Ark Associate 
Professor, Dept of Physiological Chemistry 
(2, 1946) 

Tourtellotte, Dee, M S , D Sc Charles B Knox 
Gelatin Co , 4th and Erie Sts , Camden, N J 
(5, 1935) 

Tower, Sarah Sheldon, M D , Ph D Johns Hop- 
kins University, Baltimore, Md Instructor in 
Psychiatry (1, 1932) 

Trager, William, M D The Rockefeller Institute 
for Medical Research Department of Animal 
and Plant Pathology, Princeton, K J As- 
sociate (4, 1947) 
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Traub, Frederick B , MD 205 East S2nd St 
New York 28, N Y Associate Bacteriologist, 
Jewish Hospital of Brooklyn (6, 1916) 
Travell, Janet, M D Cornell University Medicn 
College, 1300 Yoik Vve , New York City In 
slructor m Pharmacology (3, 1933) 

Travis, Lee Edward, AM, Ph D University c * 
Southern California, Los Angeles Professor cj 
Psychology and Director of the Psychological 
Center, Major, YAAF (Yuma, Am ) (1, 

1929) 

Treadwell, Carleton R , MS, Ph D Dept of 
Biochemistry, George Washington University 
School of Medicine, 1335 II St , Washington, D 
C 4ssoc;ate Piofessoi of Biochemist / ij (2, 
1944) 

Treffers, Henry P , Ph D Yale Medical School, 
Department of Immunology, New Haven, Conn 
Associate Professor of Immuno chemistry (G, 
1942) 

Trimble, Harry C , M S , Ph D 25 Shattuck St , 
Boston, Mass Assistant Professor of Biological 
Chemistry, Harvard Medical School (2, 1929, 
5, 1936) 

Tuft, Louis H , M D 1530 Locust St , Phil- 
adelphia, Pa Assistant Professor of Medicine, 
Temple University Medical School, Chief of 
Clinic of Allergy and Applied Immunology, 
Temple University Hospital (G, 1928) 
turn Suden, Caroline, M V, PhD Depaitmcut 
of Physiology, Mount Holyoke College, South 
Hadley, Mass (1, 1936) 

Tunturi, Archie Robert, M S , Ph D Umv of 
Oregon Medical School, Portland, Ore Assistant 
Professor of Anatomy (1, 1946) 

Tuohy, Edward B , MS, M D Mayo Clinic, 
Rochester, Minn Assistant Ptofessor of Ancs- 
thesiology, Mayo Foundation (3, 1941) 
urner, Abby H , Ph D Mount Holyoke College, 
South Hadley, Mass Professor of Physiology 
(1, 1928) 

Tuttle, Waid Wright, M A , Ph D State Univer- 
sity of Iowa, Iowa City Professor of Physiology 
(1, 1925) 

Tweedy, Wilbur R , Ph D Loyola University 
School of Medicine, 706 S Wolcott St , Chicago, 
111 Professor and Chairman, Department of 
Biological Chemistry (2, 1931) 

Tyler, David B , Ph D Department of Embry - 
ology , Carnegie Institution of Washington, Wolfe 
and Madison Sts , Baltimore 5, Md Mcmbei 
of Staff (1, 1943) 

Umbreit, Wayne W , M Sc , Ph D Merck In- 
stitute for Theiapeutic Research, Rahway, N J 
Head, Enzyme Laboralo/y (2, 1947) 

Unna, Klaus R W , M D 1S53 W Polk St , 
Chicago 12, III Associate Piofessoi, Dept of 
Plun macology, Umv of Illinois Coll of Medi- 
cine (1,1941,3,1944,5,1942) 


Upton, Morgan, M A , Pli D Dept of Psychol- 
ogy, Rutgers University, New Brunswick, 
N J (1, 1934) 

Urban, Frank, Ph D , M D 302 Northern Build- 
ing, Green Bay, Wis (2,1932) 

Utter, Merton F , Ph D Dept of Biochemistry, 
Western Reserve Umv , Cleveland, Ohio, lsso- 
ciate Profcssoi of Physiological Chemistry (2, 
1946) 

Vahlteich, Ella McCollum, M A , Ph D 46 Hud- 
son Vve , Edgewater, N J (5, 1933) 

Valle, J R , M D Institute Butantan, Caixa 
Postal 65, San Piulo, Brazil Professor of 
P lun macology, Escola Pnulistn de Medicina, 
Sio Paulo, Brazil (3, 1947) 

Van Dyke, H B , Ph D , M D 630 W 16Sth St , 
New York, N Y Ilosack Professor of Pharma- 
cology, Columbia Unuci sity, College of Physi- 
cians and Surgeons (1, 1925, 3, 1927) 
van Harreveld, Anthonie, M A , M D California 
Institute of Technology, Pasadena Associate 
Professor of Physiology (1, 1941) 

Van Liere, Edward J , M S , M D , Ph D The 
School of Medicine, West Virginia University, 
Morgantown Professor of Physiology and 
Dean (1, 1927) 

Van Slyke, Donald D , Ph D , Sc D , M D Rocke- 
feller Institute for Medical Research, 66th St 
and York Vve , New York City Member, Mem- 
ber, National Academy of Sciences (2, 190S) 

van Wagenen, Gertrude, Ph D Yale University 
School of Medicine, New Haven, Conn Asso- 
ciate Professor (1, 1932) 

>an Wagtendonk, Willem J, PhD Dept of 
Zoology , Indiana University, Bloomington, 
Ind 1 ssociatc Professor of Zoology (2, 1946) 
Van Winkle, Walton, Jr , M D American Medi- 
cal Assn , 535 N Dearborn St , Chicago 10, 111 
(3, 1939) 

Vars, Harry M , Ph D Harrison Department of 
Surgical Research, University of Pennsylvania 
Medical School, Philadelphia Assistant Pro- 
fessor of Physiological Chemistry (2, 1935, 
5, 1935) 

Velick, Sidney Frederick Dept of Biochemistry , 
Washington Umv School of Medicine, Euclid 
Vve andKingshighway 7 , St Louis 10, Mo lssist- 
ant Profcssoi of Biochemistry (2, 1946) 
Vennesland, Birgit, Ph D Dept of Biochemistry, 
University of Chicago, Chicago, 111 Assistant 
Professor (2, 1944) 

Venning, Eleanor H , MS, Ph D University 
Clinic, Royal Victoria Hospital, Pine Ave , 
Montreal, Quebec, Canada Assistant Professor 
of Medicine, McGill Umv (2, 1938) 

Vestling, Carl Swensson, Ph D Noyes Lab , 
Umv of Illinois, Urbana, 111 Assistant Profcs- 
so) of Biochemist i y (2, 1946) 

Vickery, Hubert B, MS, PhD Connecticut 
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Agricultural Experiment Station, New Haven 
Uitum m Physiological Ghcmislt ij, Yule 
Uniursily, Biochemist m Clunijt, Depot Imuil of 
Biochemistry, Connecticut t gnudtural L c pen- 
nant SlaUon, Meinbir, National leuduny of 
Sciences (2, 1023) 

liclor, Joseph, MD C imp Detnek, 1'icderick, 
Md Chuf, Pathology Bnnnh (1, 1035) 

1 irtue, ltobert W,PhD,MD 213 1 E Ihff A\ e , 
Denver 10, Colo Resident in tnesthesia, 
UniLcrsity of loan (2, 1039) 

Yisscher, I rank E, MS, PhD Upjohn Co, 
KiUnmoo 90, Midi Rtse.au h Scientist , De- 
partment of Pharmacology and Lndrn nnologi/ 
(1.1917) 

Yisscher, Maurice B , Ph D , M D University 
of Minm. sot i, Mimic ij)oh& Pmfessor and Head 
of Dept of Physiology (1, 1027) 

\ oegtlm, Carl, Ph D Dept of Uiovhemistrv md 
Plnrmacology , University of Hodiestci Sdiool 
of Medicine ind Dentistry, Rovlicstu, X Y 
/ Lclnrcr m Pharmacology (1, 100S, 2, 190S, 
3, 100S) 

von Haani, Emmerich, M D Ohio State Uni- 
versity, Columbus Professor of Pathology 
(4, 193S) 

Von Oettingen, W P , M D , Ph D National In- 
stitute of Health, Division of Industrial Hy- 
giene, Bethcsda, Md Principal Industrial 
Toxicologist (3, 1925) 

Vonvald, Arthur J , Ph D , M D Sir nine I vke, 
\ Y Director of licseincli l he Ddieard L 
Trudeau Foundation and Dnccloi of tin Saianac 
Laboratory (1, 1937) 

Vos, Bert J , Ph D , M D Division of Pharmacol- 
ogy, Food and Drug Administration, Washing- 
ton, D C Associate Pharmacologist (3, 1941) 
Wachstem, Max, M D E Y Horton Memorial 
Hospital, Middleton, V Y , Director of the 
Laboratory Research Isstslanl, Division of 
Pathology, Mt Sinai Hospital Yen York, Y Y 
(4, 1947) 

Waddell, James, Ph D El duPont de Nemours 
A Co , New Brunswick, N J Director of the 
Biological Laboratory (2, 1930 , 5, 1935) 
Wadsworth, Augustus B, MD Miuehester, 
Vermont (4, 1935, 6, 1920) 

Ylaelsch, Heinrich, M D , Ph D 722 West lOSth 
St , New York 32, N Y' Associate Research 
Biochemist , N Y State Psychiatric Institute 
and Hospital, Assistant Professor of Biological 
Chemistry, Columbia Unnerstly (2, 1941) 
Wagman, Irving H , M V , Ph D Dept of Physi 
ology, Jefferson Medical College Philadelphia 7, 
Pa issoctatc til Physiology (1, 1946) 
Waisman, Harry A , M D , Ph D Unn t rsttv of 
Illinois Research Hospital, 1S19 W Polk St , 
Chicago, 111 (2, 1944) 
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Wakeman, Alfred J , Ph D Hatfield Hill Road, 
Bethany, Conn Retired (2, 1906) 

Wakcrlm, George E , Ph D , M D University 
of Illinois Medical School, 1S53 W Polk St , 
Chicago Professor of Physiology (1, 1933, 
3, 1934) 

YVakim, Khalil G , M D , Ph D Mayo Clinic 
Rochester, Minn (1, 1042) 

Walcott, William W, PhD Depirtmcnt of 
Physiology, College of Physicians and Surgeons, 
Columbia University , New Y'ork 32, N Y 
Instructor (1,1917) 

Wald, George, M A , Ph D Biological Labora 
tones, Harvard University, Cambridge, Mass 
(1, 1934) 

Walker, Arthur M , M D University of Penn- 
sylvania, Philadelphia Associate Professor of 
Pharmacology, Major, M C (1, 1932 , 3, 1939) 
Walker, Burnham S , Ph D , M D Boston Uni- 
versity School of Medicine, SO E Concord St , 
Boston, Mass Professor of Biochemistry (2, 
1940) 

Walker, Ernest Linwood, S D 50 Winchester 
St , San l'ruiiisco, Calif (3, 1931) 

Walker, Sheppard M , M A , Ph D 551 1 Cabannc 
Yvc.bt I ouis, Mo Depaitmcnt of Physiology, 
Washington University School of Medicine 
Assistant Professor of Physiology (1, 1946) 
Wallace, George B , A M , Sc D (hon ) M D 477 
First Yve , New York City Emeritus Pro- 
fcssoi of Pharmacology, \eu> Yoil bnivcisity 
College of Medicine (1,1901,2 1906,3,1909) 
Wallen-Lawrence, Zonja, Ph D 4534 IV Pine 
Blvd , St Louis, Mo Lecturer on Nutrition and 
Diet, Washington University School of Dentistry 
(2, 1937) 

Walter, Annabel YV 29 Perry St , New York 14, 
N Y Bacteriologist, New I orl City Dept of 
Health, Bureau of Labs (G, 1946) 

Walter, Carl W , M D Harvard Medical School, 
25 Shattuch Street, Boston, Mass Director, 
Laboratory for Surgical Research, Assistant Pro- 
fessor of Surgery, Harvard Medical Sckool, 
Senior Associate m Surgery, Peter Beni Brigham 
Hospital (4, 1942) 

Walters, Orville S , Ph D , M D McPherson, 
Kan Physician (1, 1936) 

Walton, Robert P, MA, PhD ,MD Medical 
College of the State of South Carolina, Charles- 
ton Professor of Pharmacology (3, 1933) 
Walton, Seth T , V M D , M & , Ph D Laboratory , 
Veteran’s Hospital, Oteen, N C Dnccloi of 
Laboratories and Rescaich (6, 1936) 

Walzer, Matthew, M D 20 Plaza St , Brooklyn, 
N Y Attending m Allergy, Jcmsh Hospital 
of Brooklyn (6, 1924) 

Wang, Chi Che, M S , Ph D Box 332, Vet 
Ydmimstration Hospital, limes, III i 
3, 1933) 
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Wang, Shih-Chun, M D , Ph D Columbia Uni- 
versity College of Physicians and Surgeons, 630 
W 16Sth St , New York City Assistant Professor 
m the Department of Physiology (1, 1943) 

Wangeman, Clayton P , B A , M D State of Wis- 
consin General Hospital, 1300 University Ave , 
Madison 6, Wisconsin Assistant Piofessoi of 
Anesthesiology (3, 1946) 

Wangensteen, Owen Harding, M D University 
Hospital, Minneapolis 14, Minn (1, 1947, 4, 
1931) 

Ward, Walter E , Ph D , M D Cutter Laboia- 
tones, Fourth and Parker Streets, Beikeley 1, 
Calif Issocuitc Medical Director (6, 1947) 

Warner, Emory D , M D Medical Laboratories 
Bldg , Iona City, la Professor of Pathology 
(4, 1937) 

Warner, Robert C , Ph D New York University 
College of Medicine, 477 First Ave , New York 
16, N Y Assistant Professor of Chemistry (2, 
1946) 

Warren, Charles O , Ph D , M D The Common- 
wealth Fund, 41 E 57th St , New' York 22, N Y 
(1, 1941) 

Warren, James V , hi D Emory University 
School of Medicine, Atlanta, Ga Professor of 
Physiology, Issociale Professor of Medicine 
(1, 1947) 

Warren, Madeleine Field, A M , Ph D 9 High 
Rock St , Needham Mass Harvard School of 
Public Health, 55 Shattuck St , Boston, Mass 
Associate m Physiology (1, 1933) 

Warren, Shields, hi D 195 Pilgrim Rd , Boston, 
Mass Pathologist, New England Deaconess 
Hospital, Assistant Professor of Pathology, 
Hai vai d Medical School (4, 1929) 

Wartman, William Beckman, hi D Northwestern 
Umv , 303 East Chicago Ave , Chicago 11, 111 
Professor of Pathology (4, 1940) 

Wasteneys, Hardolph, Ph D , F R S C Univer- 
sity of Toronto, Toronto, Canada Professor 
and Head of Department of Biochemistry (2, 
1915) 

Wastl, Helene, hi D Hahnemann Medical Col- 
lege and Hospital, Philadelphia, Pa Research As- 
sociate, Depls of Anatomy and Therapeutics 
(1, 1939) 

Waterman, Robert E , B S Schenng Corporation, 
S6 Orange St , Bloomfield, N J Vice-President 
(2, 1940) 

Waters, Ralph Milton, M D 1300 University Ave , 
Madison, Wis Professor of Anesthesia, Univer- 
sity of Wisconsin (3, 1937) 

Watson, Cecil J , M D , Ph D Department of 
Medicine, University Hospital, Minneapolis, 
Minn Professor and Head of Department of 
Medicine (4, 1941) 

Watson, John B , A hi , Ph D , LL D Box 52G, 
Westport, Conn (1, 1907) 


Waud, Russell A , M D , M Sc , Ph D Medical 
School, University of Western Ontario, London, 
Canada Professor of Pharmacology (1, 1925, 
3, 1931) 

Waugh, David F , Ph D Department of Biology 
and Biological Engineering, Massachusetts In- 
stitute of Technology, Cambridge Assistant 
Professor of Physical Biology (1, 19-13) 

Way, E Leong, hi S , Ph D George Washington 
University School of Medicine, Washington, 
D C Issistanl Professor of Pharmacology 
(3, 1917) 

Wearn, Joseph T , M D Lakeside Hospital, 
Cleveland, O Professor of Medicine, Western 
Reserve University, Director of Medicine, Lake- 
side Hospital (1, 1921) 

Weatherby, J H , M A , Ph D Dept of Physiol- 
ogy and Ph trmaeology, Medical College of Vir- 
ginia, Richmond, Va Associate Piofcssor of Re- 
search Pharmacology (3, 1941) 

Weber, Clarence J , M D , Ph D University of 
Kansas Hospitals, Kansas City Assistant Pro- 
fessor of Research Medicine (2, 1931) 
Webster, Bruce, M D , C M Cornell University 
Medical College, 1300 York Ave , New York 
City Assistant Professor Medicine, Associate 
Attending Physician, New York Hospital (5 
1935) 

Weed, Lewis H , A hi , M D , Sc D National 
Research Council, 2101 Constitution V\e , 
Washington, D C (1, 1919) 

Wegria, Rene, M D Department of Medicine, 
Presbyterian Hospital, 622 W 168th St , New 
York City Instructor m Medicine (1, 1941) 
Weichert, Charles K , Ph D University of Cin- 
cinnati, Cincinnati, O Professor of Zoology 
(1, 1935) 

Weil, Alfred J , M D Lederle Laboratories, Inc , 
Pearl River, N Y Immunologist (6, 1940) 
Weil, Arthur, hi D 161 East 71st St , New York, 
NY (1, 1940) 

Weil, Leopold, Ph D Eastern Regional Research 
Laboratory, U S Department of Agriculture, 
Chestnut Hill Station, Philadelphia, Pa 
Chemist (2, 1912) 

Weir, Everett G , MS, Ph D School of Medi- 
cine, Howard University, Washington, D C 
Assistant Professor of Physiology (1, 1941) 
Weiss, Charles, hi S , Ph D , M D Jewish Hospi- 
tal, York & Tabor Roads, Philadelphia, Pa 
Director of Laboratories (4, 1934, 6, 1920) 
Weiss, Emil, M D , Ph D P O Box 714, Chicago, 
HI Pathologist) Chicago Eye, Ear, Nose and 
Throat Hospital (6, 1927) 

Weiss, Paul, Ph D University of Chicago, 
Chicago, 111 Professor of Zoology (1, 1936) 
Welch, Arnold D , Ph D , M D Western Reserve 
University School of Medicine, Cleveland, O 
Professor of Pharmacology (3, 1942 , 5, 1944) 
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Welch, Henrj.M S , Ph D 11m 0171 S Vgucul- 
ture Bldg , Washmgton, D C Chief, Division of 
Penicillin Contiol and Immunology, U S Pood 
ami Drug Idmuustralion (G, 1932) 

Weld, Charles Beecher, M A , M D Dalhousie 
University, Halifax, N S , Canada Professot 
of Physiology (1, 1936) 

Weld, Mrs Julia T Collego of Physicians and 
Surgeons, 630 W 16Sth St , New York City 
Research Associate m Pathology (G, 1920) 
Welker, William H , A C , Ph D , D Sc 1853 W 
Polk St , Chicago, 111 Professot Emeritus of 
Biological Chcmislty, College of Medicine, Uni- 
versity of Illinois (2, 1906) 

Weller, Carl Vernon, M D 1130 Fair Oaks Park 
way, Ann Arbor, Mich Professor of Pathology 
and Chairman, Department of Pathology, Uni- 
versity of Michigan (4, 1923) 

Wells, Herbert S , M D University of Minncsot i 
Minneapolis 14 Professor of Clinical Physiology 
(1, 1932) 

Wells, Joseph Albert, M S , Ph D Norths estern 
University Medical School, Chicago, 111 Asso- 
ciate m Pharmacology (3, 1944) 

Welsh, John H , Ph D Biological Laboratories, 
Harvard Unix ersitj , 16 Divinity Ave , Cam- 
bridge 3S, Mass Issociatc Professor of Zoology 
(1, 1945) 

Wendel, William B , Ph D Department of Bio- 
chemistry, Tulane University School of Modi 
cine, 6501 St Charles \.\e , New Orleans 15, 
La Professor of Biochemistry (2, 1932) 
Werkman, C H , Ph D , D Sc Science Hall, low a 
Stjte College Ames Professor and Head of 
Department of Bacteriology (2, 1942) 

Werle, Jacob M, MD, Capt , 13S Evicuation 
Hospital, IPO 408, New \ ork, X A' Xcuro- 
surgeon (1, 1943) 

Werner, Harold W , Ph D The Wm S Merrell 
Co , Lockland Station, Cincinnati, O Director 
of Pharmacology Research (3, 1942) 
Wertenberger, Grace E , S M Ph D Women’s 
Medical College of Pennsylvania Philadelphia 
issistant Professor of Physiology (1, 1943) 
Werthessen, Nicholas T, PhD Shrewsbury, 
Mass Worcester Foundation for Experimental 
Biology Senior Fellow (1, 1946) 

Wesson, Laurence Goddard, Ph D Forsyth 
Dental Infirmary, Boston, Mass Research 
Biochemist (2, 1929 , 3, 1932) 

West, Edward S , MS, Ph D University of 
Oregon Medical School, Portland Professor 
of Biochemistry (2, 1925) 

West, Harold D, Kb, Ph D Meharry Medical 
Collego, Nashville 8, Tenn Professor of Bio- 
chemistry and Head of Dept of Biochemistry 
(2, 1946) 

West, Randolph, M A , M D 622 W 168th St , 


New York City Associate Professor of Medi- 
cine, Columbia University (2, 1931) 
Westerfeld, Wilfred Wicdey, Ph D Syracuse 
University College of Medicine, Syracuse 10, 
N Y Ptofcssor of Biochemistry (2, 1911) 
Weston, Raymond E , M D , Ph D Medical Divi- 
sion, Montefiore Hospital, New York 67, N Y 
Assistant m Medicine (1, 1947) 

Weymouth, Frank W , Ph D Stanford Univer- 
sity, Calif Professor of Physiology and Exec- 
utive of the Department (1, 1917) 

Wheeler, George W , M D New York Hospital, 
525 E 68th St , New York City Assistant Direc- 
tor (6, 1920) 

Wheeler, Kenneth M , Ph D Bureau of Labora- 
tories, Connecticut State Department of Health, 
1179 Main St , Hartford Research Micro- 
biologist (6, 1938) 

Wheeler, Mary W , M A Division of Labora- 
tories and Research, New York State Depart- 
ment of Health, Albany Associate Bacteri- 
ologist (6, 1933) 

Wheeler, Ruth, Ph D Vassar College, Pough- 
keepsie, N Y Professor Emeritus of Physiol- 
ogy and Nutrition (2, 1915 , 5, 1933) 

Wheelon, Homer, MS, M D American Bank 
Bldg , Seattle, Wash (1, 1919) 

Whipple, George H , M D , Sc D University of 
Rochester, Rochester, N Y Professor of 
Pathology and Dean of the School of Medicine and 
Dentistry, Member of the National Academy of 
Sciences (1, 1911 , 4, 1913) 

White, Abraham, M A , Ph D 333 Cedar St , 
New Haven, Conn Associate Professor of 
Physiological Chemistry, Yale University School 
of Medicine (2, 1934 , 5, 1937) 

White, Florence R , M A , Ph D National Cancer 
Institute, Bethesda 14, Md Biochemist, Na- 
tional Institute of Health (2, 1946) 

White, Frank D , Ph D , F I C Medical College, 
University of Manitoba, Winnipeg, Canada 
Assistant Professor of Biochemistry, Faculty of 
Medicine (2, 1931) 

White, Harvey Lester, M D Associate Professor 
of Physiology, Washington University Medical 
School, St Louis, Mo (1, 1923) 

White, Julius, A M , Ph D National Cancer Insti- 
tute, Bethesda, Aid Head Biochhntsl (2, 
1937) 

White, Paul Dudley, M D , Massachusetts Gen- 
eral Hospital, Boston Lecturer in Medicine, 
Harvard Medical School, Physician (m charge of 
Cardiac Clinics and Laboratory), Mass General 
Hospital (3, 1921) 

Whitehead, Richard W , M A , M D University 
of Colorado School of Medicine, 4200 E Ninth 
Ave , Denver Professor of Physiology and 
Pharmacology (1, 1933, 3, 1928) 

Whitehorn, William V, AID Depar f o--n 
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Physiology, University of Illinois College of 
Medicine, Chicago (1, 1947) 

Wiener, Alexander S , M D 64 Rutland Rd , 
Brooklyn, N Y Bacteriologist and Serologist 
to Office of Chief Medical Examiner of New York 
City, Head of Transfusion Division, Jewish 
Hospital of Brooklyn (6, 1932) 

Wiersma, Cornells A G , M A , Ph D California 
Institute of Technology, Pasadena Associate 
Professor of Physiology (1, 1941) 

Wiggers, Carl J , M D , Sc D Medical School, 
Western Reserve University, Cleveland, 0 
Professor and Director of Physiology (1, 1907, 

3, 1909) 

Wiggers, Harold C , Ph D Department of 
Physiology and Pharmacology, Albany Medical 
College, Union University , Albany 3, N Y 
Piofessoi and Chau man of Depai tment (1, 
1938) 

Wigodsky, Herman S , Ph D , M D Aviation 
Medical Service, Civil Aeronautics Administra- 
tion, Washington 25, D C (1, 1943) 

Wikler, Abraham, M D U S Public Health Serv- 
ice Hospital, Lexington, Ky Surgeon (12), U S 
Public Health Service (3, 1944) 

Wilber, Charles G , M A , Ph D The Biological 
Laboratory, Fordham University, New York 58, 
N Y Assistant Piofcssor of Physiology (1, 
1947) 

Wilde, Walter S , Ph D Carnegie Institution of 
Washington, Department of Embryology, Wolfe 
and Madison Sts , Biltimoie 5, Md Associate 
Member (1, 1944) 

Wilder, Russell M , Ph D , M D Mayo Clinic, 
Rochester, Minn Professor of Medicine, Mayo 
Foundation, University of Minnesota (1, 1921, 

4, 1924,5, 1933) 

Wiley, Frank H , MS, Ph D Food and Drug 
Administration, Federal Security Agency, Wash- 
ington 25, D C Chemist (2, 1933) 
llhelme, Jane Russell, Ph D Yale University 
School of Medicine, 333 Cedar St , New Haven, 
Conn Instructor in Physiological Chemistry 
(1, 1939) ' 

Wilhelmi, Alfred E , Ph D 333 Cedar St , New 
Haven, Conn Yale University School of Medi- 
cine Assistant Professor of Physiological Chem- 
istry (2, 1942) 

Wilhelmj, Charles Martel, M D Creighton Uni- 
versity School of Medicine, Omaha, Neb Pro- 
fessor of Physiology (1, 1931) 

Wilkerson, Vernon A , M D , Ph D Howard 
University Medical School, Washington, D C 
Professor and Head of Department of Bio- 
chemistry (2, 1936) 

Williams, Carroll M , A M , Ph D , M D Biologi- 
cal Laboratories, Harvaid University, Cam- 
bridge, Mass Assistant Piofcssor of Zoology 
(1, 1947) 


Williams, Edwin G, MD, DTM, DTH 
National Institute of Health, Bethesda 14, Md 
Senior Surgeon U S Public Health Service, 
Director of Research, U S P II S Hospital, 
Lexington, Ky (3, 1944) 

Williams, Harold H , Ph D Fcrnow Hall, Cornell 
University, Ithaca, N Y Professor of Bio 
chemisti ;/ (2, 1938, 5, 1936) 

Williams, Horatio B , M D , Sc D Box 893, Green- 
wich, Conn Dalton Professor of Physiology 
Emeritus, Columbia University (1, 1912) 
Williams, J W , M S | Ph D University of Wis- 
consin, Chemistry Bldg , Madison Professor of 
Chemistry (2, 1944) 

Williams, Ray D , M S , M D 6834 Waterman 
St , St Louis, Mo Assistant Professor of Clin- 
ical Medicine, Washington University (5, 1941) 
Williams, Robert Hardin, M D Thorndike Labo- 
ratory, Boston City Hospital, Boston, Mass 
Associate m Medicine, Harvard Medical School, 
Assistant Physician, Thorndike Memorial Labo- 
ratory, Junior Visiting Physician, II and IV 
Medical Services (Harvard) Boston City Hos- 
pital (4, 1940) 

Williams, Robert R , MS, D Sc 297 Summit 
Ave , Summit, N J Chemical Consultant, Bell 
Telephone Laboratories (2, 1919, 5, 1941) 
Williams, Roger J , Ph D , D Sc University of 
Texas, Department of Chemistry, Austin 
Professor of Chemistry, Director, Biochemical 
Institute (2, 1931 , 5, 1945) 

Williams, William L , M V , Ph D University 
of Minnesot i, Medical School, Minneapolis 14, 
Minn Assistant Professor of Anatomy (1, 4, 
1947) 

Wills, J H , M S , Ph D Pharmacology Section, 
Medical Di\ lsion, Vrmy Medical Center, Md 
(1, 1943) 

Wilson, David Wright, MS, PhD University 
of Pennsylvania Medical School, Philadelphia 
Benjamin Rush Professor of Physiological Chem- 
istry (1,1915,2,1915) 

Wilson, Frank N , M D University Hospital, 
Ann Arbor, Mich Professor of Medicine, Uni- 
versity of Michigan (4, 1925) 

Wilson, Karl M , M D University of Rochester, 
School of Medicine, Rochester, N Y Professor 
of Obstetrics and Gynecology (4, 1927) 

Wilson, P W , Ph D Department of Agricul- 
tural Bacteriology, University of Wisconsin, 
Madison Professor in Agricultural Bacteri- 
ology (2, 1939) 

Wilson, Robert H , Ph D U S Dept of Agricul- 
ture, Western Regional Research Laboratory, 
S00 Buchanan St , Albany, Calif Pharmacolo- 
gist (3, 1937) 

Winder, Claude V , Sc D 1927 Dexter Ave , Ann 
Arbor, Mich Pharmacologist, Parke, Davis A 
Company, Detioit, Mich (1, 1938) 
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ttmdle, William Frederick, PhD Medical 
^ hool, limversitv of Pumsvlv win, Pliih- 
JOplin Piofissm oj In atomy (1, 1057) 

Winkcnwcrdtr, Waller LaP , M D 1011 St Piul 
St , Bdtnnorc, Md Issociatc in Medicine, Johns 
Hopkins Medical School (G, 193S) 

Wuimck, Theodore, PhD Division of Bio- 
chemistry, Uim of Cihfornn, Berkeley, Ciltf 
Research Associate (-, 1910) 

Winter, Charles A , Ph D University of Okla- 
homa, School of Medicine, SOI E 13th St , 
Oklahoma City Issociatc Professor of Physiol- 
ogy (i, i9io) 

Winter, Irwin Clinton, Ph D , M D G D St irle 
A Co , P O Box 3110, Chic igo SO, 111 Director of 
Cluneal Research (3, 1911) 

Winters, Jet C , MV, Ph D University of 
Tevas, Vustin Professor of Home Economics 
(5, 1933) 

Wmtcrmtz, M C,MD Yale University School 
of Medicine, New Haven, Conn Anthony N 
Brady Professor of Pathology { t, 1913) 
Wmtersteiner, Oskar, PhD The Squibb In- 
stitute for Medical Research, New Brunswick, 
\ J Member, Head, Duision oj Oigaiuc 
Chemistry, llononvy Professoi of Biochemistry, 
Rutgers Inunsity (J, 1930) 

Wwlrobe, Maxwell Myer, M D , Ph D University 
of Utah School of Medicine, Salt Lake City 
Professor and Head of the Department of Internal 
Medicine, Ducctor, Lnboratoiy f or the Study 
of Heicdilan / and Metabolic Disaidus (1 
1910) 

Winzler, Richard J , Pli D Dept of Biochemis- 
try, Univ of Southern Cilif Medical School, Los 
Vngeles 7, Cahf Associate Professor of Bio- 
chemistry (2, 1910) 

Wiseman, Bruce Kenneth, M D Kinsman Hall, 
Ohio State University, Columbus Professor 
and Chairman of Department of Medicine, 
Usistant Director of Medical Research (1, 
1932) 

Wislocki, George B , M D Harvard University 
Medical School, 25 Shattuck St , Boston, Mass 
Parkman Professur of Inatomy (1, 1921) 
Witebsky, Ernest, M D Buffalo General Hos- 
pital, 100 High St , Buffalo, N Y Professor of 
Bacteriology and Immunology (6, 1935) 

M'Utich, Fred W , M D 101 LaSalle Medical Bldg 

Minneapolis 2, Minn Sec-Trcas American Col- 
lege of 1 llcrgisls , Chairman, Excculiec Commit- 
tee, International Association of Allergists (G, 
1944) 

Wolbach, S Burt, MD Children’s Hospital, 
Boston, Mass Shattuck Professor of Pallia 
logical Anatomy , Emeritus, Director of \utn 
Iwnal Research, Children's Hospital (4, prior 
to 1920) 


Oil 

W’olf, Arnold Veryl, Ph D Albany Medical Col- 
lege, Albany, N Y Issistanl Pi of cssor of Physi- 
ology ami Pharmacology (1, 19 1G) 

Wolff, Harold G , M D , M A New York Hos- 
pital, 525 B 63th St , New York City Asso- 
ciate Professor of Medicine, Cornell Univer- 
sity Medical College, Associate Attending 
Physician, New York Hospital (1, 1930 , 3, 
1912) 

W'oiff, William A , M V , Ph D Bowman Gray 
School of Medicine, Winston Salem 7, N C 
Issislant Pi of ossa i of Biochemistry (2, 1947) 

W'oniack, Madcljn, Ph D Foods and Nutrition 
Division, Vgnculturil Itcseirch Administration, 
U S Deputment of Vgriculture, Washington 
25, D C Biochemist (5, 1947) 

Wood, Earl H , M S , Ph D , M D Mayo Aero- 
mcdicil Unit, Mayo Foundation, Rochester, 
Minn lsst slant in Physiology (1, 1943) 

W’ood, Harland G , Ph D Department of Bio- 
chemistry, Western Reserve University, Cleve- 
land, Ohio Professoi of Biochemistry (2, 
1941) 

W’ood, Horatio C , Jr , M D , Ph M 319 S 41st 
St , Philadelphia, Pa Professor of Pharma- 
cology and Therapeutics, University of Penn- 
sylvania Professor of Materia Medica Phila- 
delphia College of Pharmacy and Science (3, 
190S) 

W'ood, John L , Pli D Lmversity of Tennessee 
School of Biologic il Sciences, S75 Monroe Avenue, 
Memphis 3, T enn U sociatc Professor of 
Chemist) y (2, 1917) 

Woodbury, Robert V , Ph D , M D Department 
of Phirmuology, l Diversity' of Tennessee, 
Memphis Piofcssoi of Pharmacology (1, 
1930, 3, 1941) 

Woods, Alan C , M D Wilmer Institute, Johns 
Hopkins Hospital, Baltimore, Md Ophlhal- 
mologisl-m Chief, ictmg Professor of Ophthal- 
mology, Johns Hopkins University, Direc- 
tor, Wilmer Ophlhalmological Institute (6, 
1918) 

Woods, Ella, A M , Ph D University of Idaho, 
Moscow Home Economist, Experiment Station 
(2, 1925,5, 1933) 

Woodward, Alvalyn E , M S , Ph D University 
of Michigan, Ann Arbor, Assistant Professor 
of Zoology (1, 1932) 

Woodyatt, Rollin T , M D 237 E Delew are 
Place, Chicago, 111 Professor of Medicine, Rush 
Medical College, University of Chicago (2, 
1912) 

Woolley, D Wayne, Ph D Rockefeller Institute- 
for Medical Research, GGth St , and York Ave , 
New Aork City 1 ssociale Member (2, 1946, 5, 
1941) 

Woolpert, Oram C , M D , Ph D Camp Detrick, 
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Fiedenck, Md Technical Director, Biological 
Division, Chemical Corps (6, 1947) 

Woolsey, Clinton N , M D Johns Hopkins Uni- 
versity School of Medicine, Baltimore, Md 
Associate Professor of Physiology (1, 1938) 
Wortis, S Bernard, M D Department of Psychi- 
atry, New York University College of Medicine, 
New York 16 Professor of Psychiatry and 
Chairman of the Department, Director, Psychi- 
atric Division of Bellevue Hospital (1, 1947) 
Wright, Angus, M D University of Southern 
California Medical School, 657 S Westlake Ave , 
Los Angeles Pathologist, California Hospital 
(4, 1935) 

Wright, Arthur W , M D Albany Medical Col- 
lege, New Scotland Ave , Albany, N Y Pro- 
fessor of Pathology and Bacteriology (4, 1941) 
Wright, Charles Ingham, MS, Ph D National 
Institute of Health, Bethesda, Md SemorPhar- 
macologist, U S Public Health Service (1, 
1935,3, 1936) 

Wright, George G , Ph D Div of Infectious 
Diseases, National Inst of Health, Bethesda, Md 
National Research Fellow (6, 1943) 

Wright, Harold N , MS, Ph D University of 
Minnesota, Minneapolis Associate Professor 
of Pharmacology (3, 1933) 

Wright, Lemuel D , MS, Ph D Medical Re- 
search Division, Sharp and Dohme, Inc , Glcn- 
holden, Pa Research Biochemist (2, 1946, 
5, 1946) 

Wright, Sydney L , M A , Ph D Endsmeet Farm, 
Wyncote, Pa (2, 1933) 

Wulzen, Rosalind, MS, Ph D Oregon State 
College, Corvallis Assistant Professor of Zool- 
ogy (1, 1916) 

Wyckoff Ralph W G , Ph D US Public Health 
Service, National Institute of Health, Bethesda, 
Md Senior Scientist (6, 1940) 

Wyman, Jeffries, Jr , Ph D Biological Labora- 
tories, Harvard University, Cambridge, Mass 
Associate Professor of Zoology (1, 1928) 
Wyman, Leland C , Ph D 5 Furmval Rd , 
Jamaica Plain 30, Mass Boston University 
School of Medicine, Boston, Mass Associate 
Professoi of Physiology (1, 1927) 

Wynne, Arthur M, MA, PhD, FRSC De- 
partment of Biochemistry University of To- 
ronto, Toronto, Canada Professor of Biochem- 
istry (2, 1940) 

Yerkes, Robert M , Ph D Yale Laboratories of 
Primate Biology, 333 Cedar St , New Haven, 
Conn Professor of Psychobiology, Yale Uni- 


versity, Member of the National Academy of 
Sciences (1, 1904) 

Yonkman, Frederick F , Ph D , M D Ciba Phar- 
maceutical Products, Inc , Summit, N J 
Dnectoi of Research at Ciba and Lecturer m 
Phai macology, College of Physicians and Sur- 
geons, Columbia University, New York City 
(3, 1931) 

Youmans, William Barton, M A , Ph D , M D 
University of Oregon Medical School, Portland 
Professor of Physiology (1, 1939) 

Young, A G , Ph D , M D 520 Commonwealth 
Ave , Boston, Mass Assistant Professor of 
Therapeutics, Boston University School of 
Medicine, Medical Director, Corey Hill Hospital, 
Brookline (3, 1925) 

Young, E G , Ph D , FRSC Dalhousie Uni- 
versity, Halifax, N S , Canada Professor of 
Biochemistry (2, 1925) 

Youngburg, Guy E , M S , Ph D 66 Park Circle, 
Eggertsville, Buffalo, N Y Professor of Biologi- 
cal Chemistry, University of Buffalo (2, 1927) 
Yuile, Charles L , M D , CM University of 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Asso- 
ciate Professor of Pathology (4, 1941) 
Zechmeister, L California Institute of Tech- 
nology, Pasadena Professor of Organic Chem- 
istry (2, 1941) 

Zeckwer, Isolde T , M D School of Medicine, 
University of Pennsylvania, Philadelphia As- 
sistant Professor of Pathology (1, 1934 , 4, 1927) 
Zeldis, Louis Jenrette, M D Emory University 
School of Medicine, Atlanta, Ga Associate 
Professor of Pathology (4, 1945) 

Zimmerman, Harry M , M D Montefiore Hos- 
pital, Gun Hill Rd , New York 67, N Y (4, 
1933) 

Zittle, Charles A , Ph D Biochemical Research 
Foundation, Newark, Delaware (2, 1946) 
Zucker, Marjorie B Ph D Department of 
Physiology, College of Physicians and Surgeons, 
Columbia University (1, 1947) 

Zweifach, Benjamin W , Ph D Department of 
Medicine, New York Hospital and Cornell 
University Medical College, 525 E 68th St , 
Now York 21 Research 1 ssociate (1, 1945) 
Zwemer, Raymund L , Ph D 5003 Battery Lane, 
Bethesda 14, Md National Academy of 
Sciences, 2101 Constitution Ave , Washington 
25, D C Excutive Secretary, National Academy 
of Sciences and National Research Council (1, 
1930) 
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The Amoric in Phi biologic tl Society 
American Socioti of Biological Chemists 

American Sociot> for Ph irm icology uul Experimental Therapeutics 
The Vmenc in Socioti for Expeumentil Pathology 
American Institute of Nutrition 
The Amcncin Asboci ition of Immunologists 
Total memberb b> Societies 


1025 

755 

378 

314 

318 

298 

308S 


DECEASED MEMBERS 
19 $7 


Abels, Jules C (4) June 13, 19 17 

Barcroft, Sir Joseph (lh) 1917 

Barnett, F C (1)1917 

Barrows, Montrose T (1)1917 
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